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10 VolM I! M'AYVi CONCERN:

1. .\s oliounced in Public Notice No. 12950-58 (29 November 1979), the
C'.lio: iia Departentl of Water Resources, Central District., P. 0. Box 160088,

:c-,ramento, California, has appl ied for a t)epartinen L of the Armv p(-rmit under
S.cCi,n 10 of the River and Harbor Act of 1899 and under Section 404 of the
(.ean 'iter Act to construct various facilities Cor thu purpose of conveying
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ist riet < I 5-974-O44).
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1. Name of Action: (X) ADMINISTRATIVE ( ) LEGISLATIVE

1 2. Authority: Section 10 of the River and Harbor Act of 1899 and
Section 04 of the Clean Water Act.

3. Description of Action: The project would divert Sacramento-Sen Joaquin
River Delta water from one of three locations in eastern Solano County

overland by pipeline and aqueduct to tie into Phase I aqueduct facilities
near Cordelia, California.

4. Environmental Impacts: Possible disruption of biological habitats in the
Jepson Prairie and Suisun Marsh that support threatened and endangered
plant and animal species; disruption and/or encroachment on prime
farmland; temporary disruption of the Fairfield linear park system;
possible growth-inducing impacts; consumption of large amounts of energy
for construction and during operation and maintenance of the aqueduct;
increased noise and dust levels due to construction; generation of large

amounts of dredged material from maintenance dredging of intake channels;
provision of supplemental water supplies to Solano and Napa counties; and
possible cumulative impact to Bay-Delta fish and wildlife, Delta water
supply, and Delta water quality.

5. Alternatives Considered: Alternative sources of water including
conservation, alternative alignments, no project.
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I INTRODUCTION

3 The Department of Water Resources' preferred alternative includes the Route 1
alignment of the North Bay Aqueduct plus urban water conservation programs

that will be implemented through enforceable institutional means. The
preferred alternative for the Final Environmental Statement/Environmental
Impact Report (ES/EIR) is based on a review of all public comments received on
the Draft ES/EIR, discussions with representatives of local water contracting
agencies, and an extensive review of the alternative water supply and of
municipal and industrial (M&I) demands presented in Chapter 3.0 of the Draft
ES/EIR. Inclusion of urban water conservation in the preferred alternative
assures implementation of urban water conservation measures along with
construction of the North Bay Aqueduct and provides important mitigation for
fishery impacts by delaying full entitlement diversions.

The Route I alignment is described in the Draft ES/EIR (pages 47-48). This
alignment diverts Sacramento-San Joaquin Delta water for M&I use in Solano and
Napa counties from Cache Slough in eastern Solano County by underground
pipeline to tie into existing Phase I aqueduct facilities near Cordelia,

I California.

Possible water conservation measures for all North Bay Aqueduct contracting
agencies have been added to the Final ES/EIR. A general description of these
measures is presented in Appendix I. These measures are used in draft urban
water conservation plans for Solano and Napa counties, which are included as
Appendices II and III of this final report. _The measures presented in these
draft plans include measures currently implemented in the service areas and
new measures suited to the character and needs of the service area. Negotia-
tions in progress between the Department of Water Resources and North Bay
Aqueduct contracting agencies are designed to establish conservation programs
that will be implemented through enforceable institutional means including
goals or specific conservation measures. Such programs will be reasonable,
practical, and economically achievable. The draft urban water conservation
plans are being reviewed in current negotiations. The Final ES/EIR also
presents potential water savings that correspond to specific conservation
measures and these savings could be the framework for the goals of a water1 conservation program.

Under the preferred alternative, conservation programs will be designed to
extend contract entitlement further into the future and there will be no
reduction in maximum annual entitlements. The Department has set a first
priority for the use of available nonproject funds to offset a portion of the
costs associated with implementing conservation measures and will also use
project funds to finance parts of the measures. In addition, the Department
will negotiate rescheduling of contracted annual entitlement deliveries to
compensate for water conservation savings and new demand predictions. This
rescheduling will spread the existing delivery schedule volumes over a longer

I period of time, thereby reducing annual deliveries and payments.
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The Final ES/EIR is divided into three sections. Section I is a general
response to major comments on the Draft ES/EIR and a detailed explanation of
all changes made to Chapter 3.0 of the Draft ES/EIR, which describes water
needs and alternatives. Section 2 contains copies of the written comments
received and specific responses to them. Section 3 consists of corrections
and additions to the Draft ES/EIR, presented in order of their appearance in
the draft report. The Draft ES/EIR is included as Appendix V to the Final
ES/EIR.

The information contained in this document, combined with the Draft ES/EIR,
fulfills both the Federal and State environmental guidelines for the content
of a Final ES/EIR.

Public Involvement

Guidelines of the National Environmental Policy Act of 1969 (NEPA) and the
California Environmental Quality Act of 1970 (CEQA) require that the spon-
soring or lead agency respond in writing to all comments received during the
public review of the Draft Environmental Statement/Environmental Impact Report
(ES/EIR). The response to these comments, the Draft ES/EIR, and revisions to
the Draft ES/EIR constitute the Final ES/EIR.

Public participation has been an important component in developing the North
Bay Aqueduct ES/EIR. Early and regular consultation with responsible agencies
and the public was instrumental in preparing the Draft ES/EIR (see
Section 10.0 of the Draft ES/EIR).

A Draft ES/EIR on the North Bay Aqueduct Phase II facilities was distributed
for review in June 1981. A public hearing to receive questions or comments on
the Draft ES/EIR was held on July 29, 1981, in Fairfield. In addition,
written comments were received during the review period. Important comments
included concern for disruption of agricultural operations, protection of
Jepson Prairie flora, cost of the alternative alignments, cumulative impacts,
and the information presented in the draft on water demands and water supply
alternatives.

The public review period for the Draft ES/EIR ended August 17, 1981; the
federal review period ended August 31. Agencies, organizations, and
individuals who responded to the Draft ES/EIR were:

U. S. Environmental Protection Agency
National Marine Fisheries Service
U. S. Department of the Interior
U. S. Department of Transportation
Federal Energy Regulatory Commission (San Francisco)
Federal Energy Regulatory Commission (Washington)
U. S. Coast Guard
U. S. Department of Agriculture, Forest Service
Advisory Council on Historic Preservation
The Resources Agency of California
California Department of Transportation
California Regional Water Quality Control Board
University of California Natural Land and Water Reserves System

2
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University of California Natural Land and Water Reserves System
California Department of Parks and Recreation
Office of Historic Preservation
Yolo-Solano Air Pollution Control District
Napa County Flood Control and Water Conservation District
American Canyon Water District
City of Napa
City of Vallejo
San Joaquin County Council of Governments
City of Vacaville
Fairfield Suisun Sewer District
Solano County Board of Supervisors
City of Fairfield
Environmental Defense Fund
Friends of the River
Paci f - Gas and Electric Company
The t. cure Conservancy
California Native Plant Society
State Senator Jim Nielson
Downey, Brand, Seymour, and Rohwer
James Grossi, Jr., Inc.
Ben Allustiarte
Richard Emigh
Roger Souza

Copies of the Final ES/EIR will be furnished to all those who received the
Draft report, plus others not on this list who have requested a copy of the
Final report.
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SECTION 1. GENERAL RESPONSE TO PUBLIC REVIEW COMMENTS ON THE
WATER NEEDS AND ALTERNATIVES PRESENTED IN TIE

DRAFT ENVIRONMENTAL STATEMENT/ENVIRONMENTAL IMPACT REPORT

Major comments received on the Draft North Bay Aqueduct Environmental

Statement/Environmental Impact Report (Draft ES/EIR) required further investi-
gation of "Water Needs and Alternatives" (Chapter 3.0 of the Draft ES/EIR).
The findings of this investigation as presented in this section supersede or

add to the information presented in the Draft ES/EIR. This section represents
the changes and explanation of changes for Chapter 3.0 of the Final ES/EIR as
well as a general response to major comments on the Draft ES/EIR.

This investigation was needed to reexamine the potential of water supply
alternatives and to determine the preferred alternative's consistency with the
State's water resources management policy, exemplified by the general policy
statement, "Water resources already developed shall be used to the maximum
extent before new sources are developed."

This investigation was done with special attention given to specific State
water management policies that focus on conjunctive use of surface and ground
water supplies, water conservation, reclamation and reuse of water, and energy
considerations in the planning process. These policies are presented in a
joint draft bulletin issued in June 1981 by the Department of Water Resources
and the State Water Resources Control Board. This draft bulletin introduces
the State's Water Resources Management Policies by stating: "In certain
instances, managers, administrators, and members of boards or commissions will
find it necessary to use their discretion in applying these policies within
the interpretations presented."

Changes made to Chapter 3.0 of the Draft ES/EIR as a result of this investiga-

tion include:

o Updating, correcting, and expanding information on all water supply alterna-

tives, population projections, municipal and industrial (M&I) water demands,
and anticipated M&I supplemental water requirements.

o Categorizing all supplies according to their potential to provide a firm M&I

supply for Solano and Napa counties.

o Developing comprehensive urban water conservation plans for Solano and Napa

counties that specify possible conservation measures for all North Bay
Aqueduct contracting agencies and provide important mitigation for fishery
impacts by extending contracted entitlement buildup schedules and
correspondingly delaying North Bay Aqueduct annual diversion increases.

o Increasing the values for the projected reuse of agricultural drainage water

to offset projected agricultural demands.

* Using information from the U. S. Bureau of Reclamation operation study of
Lake Berryessa to revise the estimate of potential additional supplies for

agZDUGl , PAh3 SLAE-NOT 1b= 5



Solano County from conjunctive use of surface water and ground water
supplies.

0 Revising the preferred water supply alternative to include implementation of
reasonable and enforceable water conservation programs.

0 Addition of an environmental impact review of various alternative water
supplies that could potentially supplement the North Bay Aqueduct.

These changes and others made to the Draft ES/EIR are indicated in this
section and in Section 3, Corrections and Additions to the Draft ES/EIR.
Preliminary urban water conservation plans developed by the Department of
Water Resources for Solano and Napa counties are presented in Appendices II
and III of the Final ES/EIR.

The results of the investigation confirm several conclusions of the Draft
ES/EIR:

o The North Bay Aqueduct is needed before 1990 as a firm supply to meet the

supplemental M&I water requirements for Solano and Napa counties.

The combined total potential supply from all alternative sources will not
guarantee a firm M&I supply sufficient to meet the supplemental water
demands for Solano and Napa counties without the North Bay Aqueduct, and
therefore the combined alternative supplies cannot independently constitute
an alternative to the North Bay Aqueduct.

0 Alternative supplies to the North Bay Aqueduct can provide an additional

source of M&I water and water conservation measures can delay the future M&I
demands in Solano and Napa counties, which will significantly complement the
North Bay Aqueduct deliveries and extend the adequacy of this facility to
meet demands beyond the time that is projected by contract entitlement
buildup schedules.

0 Use of existing supplies have been maximized in accordance with State Water
Resources Management Policy.

The investigatin consisted of:

0 Researching information that has become available since publication of the

draft.

0 Reviewing references from which information was obtained for the draft

report to check accuracy and compatibility with other information used for
the draft.

The investigation was based on the following information. Memorandum reports
are on file with the Department of Water Resources.

1. Memorandum Report. "Water Action Plan for the Southwest Sacramento Valley
Service Area", Department of Water Resources, October 6, 1980. (This
report was in progress when the Draft ES/EIR was published.)

6



2. "Solano County Water Project California, Concluding Report on the
Feasibility Investigation of Agricultural, Municipal, and Industrial Water
Requirements of Solano County", U. S. Department of the Interior, Water
and Power Resources Service (now U. S. Bureau of Reclamation), October
1980.

3. Memorandum Report. "State Water Project Future Supply -- Alameda, Napa,
Santa Clara, and Solano County", Department of Water Resources, December
1981.

4. 1980 Department of Finance Populations for Solano and Napa Counties.

5. "Draft Solano County Flood Control and Water Conservation District Urban
Water Conservation Plan", Department of Water Resources, November 1981
(Appendix II of the Final ES/EIR).

6. "Draft Napa County Flood Control and Water Conservation District Urban
Water Conservation Plan", Department of Water Resources, November 1981

(Appendix III of the Final ES/EIR).

7. "Policies and Goals for California Water Management; The Next 20 Years".
Public Review Draft. State Water Resources Control Board and Department
of Water Resources, June 1981.

8. Memorandum Report. "An Operation Study of Lake Berryessa by USBR Used by
the Department of Water Resources to Estimate the Potential for
Conjunctive Use of Surface and Ground Water", Department of Water
Resources, January 1982.

9. "Geology, Water Resources, and Usable Ground-Water Storage Capacity of
Part of Solano County, California", USGS Water-Supply Paper 1464, 1960.

10. "Sacramento Valley", Department of Water Resources Bulletin 118-6, 1978.

Water supply alternatives were classified and rated to clarify their potential
for providing firm supplies for M&I supplemental water needs projected to

occur prior to 1990 in Solano and Nape counties (see Table 3-1(F)). Urban
water conservation measures included conservation for industry and were
considered separate from water supply alternatives. Classifications were: no

potential, limited potential, and high potential.

The "no potential" classification was used to identify alternatives that could
not be used to supplement or replace North Bay Aqueduct H&I supplies because
of institutional, environmental, economic, social, or technical constraints.

The "limited potential" classification was used to identify alternatives that

present information shows cannot be used as a substitute supply because of the
constraints previously mentioned. However, these alternatives are being
investigated in ongoing Department studies and future advances in technology
or future study findings could make these alternative supplies available. The
application of these "limited potential" alternatives cannot be relied upon to
improve within the next three to eight years. During this period, shortages
in M&I supplies are expected for Solano and Nape counties and action must be
taken now to allow for construction time of a facility with a firm supply.

7
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An evaluation included in this section considered the "limited potential"
alternatives as substitute North Bay Aqueduct supplies even though there were
uncertainties associated with these alternatives. This evaluation showed that
even with application of the maximum potential water supplies of these
alternatives, to meet the M&I needs of Solano and Napa counties, the North Bay
Aqueduct is still needed to meet supplemental M&I water requirements (see
Tables 3-2(F) and 3-4(F)).

The "high potential" classification identified supplies and measures that can
provide a firm supply before 1990.

Water supply alternatives classified as "no potential" were: (1) desalination
of water from Suisun Slough in southern Solano County; (2) Solano Project
reanalysis; (3) West Sacramento Valley Canal development; and (4) ground water
supply development. The ground water supply development alternative did not
include the variations of conjunctive use of surface and ground water
supplies.

Desalination of Suisun Slough

The Draft ES/EIR indicates (page 35, paragraph 3.2.4.8) that: "Desalination
of Suisun Slough water would be expensive and energy-intensive, and the
technology must be considered somewhat uncertain." The Draft ES/EIR points
out that the Department of Water Resources is actively working with desalina-
tion as a method to develop water supplies in California. However, the
unsuitability of the diversion location at Suisun Slough makes desalination of
Suisun Slough for an alternative North Bay Aqueduct supply infeasible. Five
additional factors have been identified that combine to add to the cost and
reduce the feasibility and desirability of this alternative because of the
unsuitability of the diversion location at Suisun Slough. The factors listed
below will add to the estimated costs of $300 per acre-foot listed in the
Draft ES/EIR for this alternative.

* Disruption of the planned Suisun Marsh Overall Protection Facilities. These
facilities have been designed to change the marsh's hydraulic characteris-
tics to protect water quality in marsh channels. The current design of the
facilities maximizes flow capacity of major existing marsh channels and
proposed facilities. Because these flow rates are just sufficient to meet
the water quality and quantity needs of the marsh, a diversion from Suisun
Slough would disrupt the effectiveness of the planned facilities. Modifica-
tion of the proposed facilities to compensate for the Suisun Slough
diversion would require enlargement of the control facilities, main existing
marsh channels, and new artificial channels designed to deliver water from
Collinsville to the northern marsh area. These facilities and channels are:

(1) Montezuma Slough Control Structure, (2) Montezuma Slough between
Collinsville and Nurse Slough, (3) Potrero Ditch, (4) Luco Slough, and
(5) Hill Slough. The cost of modifying these facilities and channels would
be expensive and would make diversions at Suisun Slough economically
infeasible. In addition, dredging these channel enlargements would create
substantial disruptive environmental impacts beyond those involved in the

presently planned overall marsh facilities.



° Increased Delta outflow requirements needed to compensate for a diversion at
Suisun Slough when the water projects are under controlled flow conditions.
Controlled flow conditions exist when the Delta outflow requirements are
being met from project storage releases. The diversion would cause an
increase in salinity in the Sacramento River at Collinsville if fresh water
were not released from upstream reservoirs. Collinsville is a water quality
control station specified in Water Rights Decision 1485. The necessary
replacement supply would not equal 100 percent of the diversion; however, it
would constitute a significant portion of the diverted supply. The compen-
sating release of fresh water would represent a reduction of firm State
Water Project (SWP) yield and therefore would offset the effectiveness of
the desalination plan in isun Harsh. Without a replacement supply, the
resulting altered salinity gradient would cause general salinity increases
in the Delta estuary system. North Bay Aqueduct diversions under controlled
flow conditions also need a replacement supply. Department planning to the
year 2000 includes 100 percent of this replacement from project storage and
cost figures in the Final ES/EIR include the cost of this project water.

* Problems associated with disposal of waste brine generated by a desalting
plant. The Draft ES/EIR suggested (page 19, paragraph 3.2.2.4.3) that the
waste brine discharged from a Suisun Slough desalination plant might be
transported by pipeline to Carquinez Strait. This waste disposal would
impact not only the immediate area of discharge but also a wider area due to
tidal activity.

o Problems associated with high concentrations of total dissolved solids. The
Draft ES/EIR compared the quality of Suisun Slough to the quality of agri-
cultural drainage water in the San Joaquin Valley (5,000-10,000 ppm TDS).
This is true only during the months in which the Suisun Marsh facilities
will be operating to meet water right standards for the Marsh -- October
through May. In other months, the quality could reach 20,000 ppm TDS. This
higher salinity at the Suisun Slough diversion location would require a
technologically more complicated desalination system.

* Environmental conditions at the proposed intake, requiring protection
measures. Suisun Slough is a main waterway within the Suisun Marsh, which
provides nursery areas and habitats for striped bess and other fish.
Consequently, screening at this diversion location would be required. In
addition, the brackish water conditions at Suisun Slough would create
serious screen-cleaning problems.

Based on all available Information, desalination of Suisun Slough water is not
considered a viable source of M&I water for Solano and Napa counties.

Solano Project Reanalysis

New information on the Solano Project reanalysis was obtained by conversation
with representatives of the Solano County Flood Control and Water Conservation
District and by comments received on the Draft ES/EIR. The water supply
evaluation suamary, Table 3-1 in Chapter 3.0 of the Draft ES/EIR, indicated
that 20,000 acre-feet of additional water supply would potentially be avail-
able in the year 2000 from this reanalysis. The correct value for this

potential supply, as determined by the U. S. Bureau of Reclamation (USBR), is
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13,000 acre-feet (Four-Counties Study, Water Management Opportunities for
Lake, Napa, Solano, and Yolo Counties, Status Report, Water and Power
Resources Service, January 1979). In addition, the Department of the
Interior's comments on the Draft KS/EIR state that use of greater than safe
yield of Solano Project water would require an agreement with the present USBR
water service contractors on deficiency criteria for critical water supply
years. The Solano County Flood Control and Water Conservation District has
indicated that this operational concept will not satisfy its water use needs.
Its contracts with member units now have an average-year use higher than the
firm yield of the Solano Project. The Draft ES/EIR pointed out (page 18,
paragraph 3.2.2.3.2) that in the 1980 water year the Solano County Flood
Control and Water Conservation District scheduled and received advance payment
from its member agencies for delivery of 216,400 acre-feet. This is about
15,000 acre-feet more than the present firm yield of the Solano Project and

about 2,000 acre-feet more than the Solano Project yield after adjustment for
the reanalysis. This makes it mandatory that they already accept a deficiency
in critical water supply years to compensate for contract requirements that
exceed present yield. These deficiencies are in addition to present critical
year deficiencies, which occur 7 percent of the time and are independent of
the reanalysis. The reanalysis will require modification of existing Solano
Project water user contracts to accept a third level of deficiency criteria
that increase the frequency of critical year deficiencies. The increase would
be from 7 percent to 14 percent. In addition, any change in operation could
have an adverse effect on recreation opportunities at Lake Berryessa. For
these reasons, the Solano Project reanalysis alternative was considered to be
unavailable as a substitute for North Bay Aqueduct water supplies.

West Sacramento Valley Canal

Information was added in the Final ES/EIR to clarify that the West Sacramento
Valley Canal cannot be realistically considered as a potential water supply
to offset expected supplemental water needs. This information includes the
facts that Congress has not yet authorized this canal and that the California
Water Commission support for this facility would be contingent on resolving
fish and wildlife problems at Red Bluff Diversion Dam on the Sacramento River.
These problem would be aggravated by the additional diversions. In response
to the Draft ES/AIR, the Department of the Interior commented that they have
recently completed a concluding report on this project and found that this
alternative source of water is highly unlikely in the near future because of a
general lack of support. Therefore, the canal would not be available in time
to prevent water deficiencies that will occur in Napa and Solano counties.

Ground Water Supply Development

The ran$e of values listed in the Draft ES/EIR for ground water supply
development was corrected to be consistent with the Department's October 1980
"Water Action Plan for the Southwest Sacramento Valley Service Area", which
used historical records to compute safe yield. This report determined the
safe yield of ground water for Solano County based on 10 years of historical
record from 1965-75. During this period, local precipitation was average and
ground water levels remained fairly constant. This suggested that recharge
and withdrawals were equal and that average annual pumping was equivalent to
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safe yield. This computed safe yield value was 131,700 acre-feet per year.
This value updates the range of 106,000 to 159,700 acre-feet presented in the
Draft ES/EIR, which was based on two separate estimates contained in previous
studies for which supporting data were not available. Based upon this infor-
mation, the Department is assuming current ground water pumpage approximates
the safe yield. Therefore, the 16,000 acre-feet per year listed in the Draft
ES/EIR as a potential additional water supply would not be available and has
been omitted as a viable alternative to the North Bay Aqueduct.

Other water supply alternatives are waste water reclamation and conjunctive
use of surface and ground water. Following additional review, it has been
determined that both of these have a limited potential classification.

Waste Water Reclamation

The wide range of estimates listed in the Draft ES/EIR for waste water
reclamation have been restudied by the Department to include all recent
information on this subject. The updated values were developed as part of the
Department's ongoing reclamation studies, which center on State Water Project
service areas. This evaluation computed new values, which are presented in
Table 3-5(F). These values represent the projected additional M&I water
supplies that could be made available to Solano and Napa counties from waste
water reclamation. These updated values replace the estimated range of
reclamation supplies listed in the Draft ES/EIR in Table 3-1 on page 14 and in
section 3.2.3.2 starting on page 31. Table 3-4(F) shows that even with
maximum use of projected waste water reclamation supplies, the North Bay
Aqueduct would be needed to meet supplemental M&I water needs for Solano and
Napa counties before 1990.

The Department's evaluation of waste water reclamation and projections of
supplies from reclamation was done in accordance with Policy 5 of the
"Policies and Goals for California Water Management". The Department is
committed to this policy for future reclamation and water development
activity. This policy states: "Water shall be reclaimed and reused to the
maximum extent feasible." The policy further states that the State shall
encourage and consider or recommend for funding reclamation projects that meet
the following conditions and that do not adversely affect vested water rights,
unreasonably impair instream beneficial uses, or place an unreasonable burden
on present water supply systems:

o Beneficial use of waste water that would otherwise be discharged to marine
or brackish receiving water or evaporation ponds.

o Reclaimed water to replace or supplement fresh water or better quality
water.

* Reclaimed water to preserve, restore, or enhance instream beneficial uses
that include but are not limited to fish, wildlife, recreation, and
esthetics associated with any surface water body or wetlands.

"" In addition to Water Management Policy, reclamation of waste water is given
special attention in the California Water Code. Sections 13550-13551 require
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use of reclaimed water for greenbelt irrigation if such water can be delivered
at a reasonable cost and is comparable to (or less than) the cost of
equivalent potable water. Forfeiture of water rights because of use of
reclaimed water is prohibited as stated in the Water Code.

The projections for future reclamation supplies are explained in a Department
of Water Resources memorandum, December 30, 1981, "State Water Project Future
Supply -- Alameda, Napa, Santa Clara, and Solano County". That memorandum
identified a potential of an additional 1,700 acre-feet per year in 1990 and
4,400 acre-feet per year in 2000 for Solano and Napa counties. The
projections estimated total waste water production by multiplying population
projections by average per capita discharge rates. The amount of future
reclaimed supplies was estimated to be a specified percentage of waste water
production (beginning at 2 percent in 1990 for Solano and rising to 5 percent
in 2000; beginning at 5 percent in 1990 for Napa and rising to 7 percent in
2000). These percentages were based upe., a variety of considerations,
including a review of ongoing studios and projects, land use patterns, and
various factors affecting the use of retlaimed water. These projections are
shown in Table 3-5(F).

Studies have not identified any uirge-scale feasible projects. The most
likely large-scale project was th at would deliver waste water from the
Fairfield Suisun Wastewater 7reatmedt Plant to the Dally service area. It is
discussed ir. more detail later in this section.

Even though no significant projects are being proposed, it is expected that
some will materialize before the year 2000. The projections for Napa and
Solano counties considered the fact that the counties have agricultural areas,
which can be major users of reclaimed water if located near the sources of
reclaimed water. Other factors considered include:

Factors Favoring Reclamation:

1. Increasing demands for water in excess of developed water supplies.

2. A possible higher degree of public acceptance of using waste effluent
because of current research studies that may resolve some of the public
concerns.

3. Development of more efficient and economical waste water treatment systems

that can render the water suitable for reuse.

4. An increasing interest in the use of waste water for landscape irrigation.
For example, while the quantity would be small, Caltrans has a high degree
of interest in developing the use of waste water for irrigation of highway
side and median strips.

5. The increasing cost of water will probably be significant in promoting the
recycling of waste water by some high-water use industries.

Factors Adverse to Reclamation:

i. A significant reduction of federal funding for waste water treatment and
reclamation projects and a concurrent reduction in State matching funds.
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2. Urbanization of agricultural lands on which waste water can and is
presently being used.

3. No established health standards that permit use of waste water for ground

water recharge projects.

4. Present-day technology has developed greater capability to analyze for

toxic materials at very low concentrations, which results in more stringent
restrictions on the use of waste water.

The waste water supply that would be available for reclamation in increasing
amounts could possibly supplement the North Bay Aqueduct in meeting future M&I
demands for Solano and Napa counties if suitable agricultural or industrial
supplies now used could be identified to release comparable quantities of
fresh water supplies for ,&I purposes. Solano and Napa counties are reusing a
portion of their waste water supply to meet some water demands. These current
reuse supplies have been included in the M&: supply totals for both counties,
directly reducing future M&I supplemental water requirements.

In Solano County the total quantity of water now being reused is 3,500 acre-
feet per year, which is applied to crop irrigation, industry, and turf farm-
ing. The State of California Medical Facility, City of Vacaville Industrial
Wastewater Treatment Facility, and Fairfield Suisun Regional Wastewater
Treatment Plant have contributed to this reuse effort.

In Napa County the total quantity of water being reused is 500 acre-feet per
year. These reuse supplies are being used for golf course irrigation, wild-
life habitat, crop irrigation, and landscape irrigation. The Christian
Brothers South St. Helena Plant, Napa-Berryessa Resort Improvement District,
City of Calistoga, and City of Yountville have contributed to this reuse
effort.

In addition to present reuse, investigations are being conducted to increase
reuse efforts. The Fairfield Suisun Sewer District has completed several
recent studies designed to explore potential uses of reclaimed waste water in
Solano County. The objective of these studies was to bring the District into
compliance with National Pollution Discharge Elimination System permit
requirements that currently prohibit dry weather waste water discharges to
Suisun Marsh. One of these studies evaluated a range of potential reclamation
and reuse alternatives, including spray irrigation of orchards in Suisun
Valley, seasonal irrigation of grazing lands in the Potrero and Montezuma
Hills, seasonal irrigation of row crops and grazing land in the Dally area,
and development of a freshwater marsh/wetland system near the treatment plant.
The alternative of transporting treated waste water to the Dally service area
of the Solano Irrigation District was determined to be the most feasible
reclamation option and was subsequently studied in greater detail. This
analysis indicated that although there wre some environmental advantages, the
cost of this alternative is high at this time.

Implementation of waste water reclamation projects is complex and requires
consideration of many factors. The Department of Water Resources recently
estimated preliminary cost data for the proposed Dally Reclamation Project in
Solano County. This reclamation project would have involved delivery of waste
water from the Fairfield Suisun Wastewater Treatment Plant for agricultural
irrigation in the Dally area of the Solano Irrigation District northeast of
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Fairfield in exchange for Solano Project water. The unit cost of water for
Dally Project alternatives averaged about $750 per acre-foot and had a
potential high cost of $1,100 per acre-foot. The following are the most
significant reasons for the estimated high cost of water from the Dally
Reclamation Project.

The distance the reclaimed water would have to be transported from the
Fairfield Suisun Wastewater Treatment Plant for agricultural use compared to
the relatively small amount of water reclaimed.

° The probable required tradeoff of reclaimed waste water for fresh water at a

ratio of 2 to 1 or 1-1/2 to 1. This range was suggested as reasonable
compensation for the lower quality of the reclaimed water that would be
served. The Solano Irrigation District expressed concern that use of
reclaimed water in the Dally service area would impair the soil's long-term

usefulness for agriculture, and that operating costs for farming would be
higher than for using fresh water. However, the District has not agreed
that the suggested tradeoff ratio would be adequate to fully compensate for
the use of reclaimed water.

o The seasonal use of the reclaimed water. The Dally agricultural area needs
irrigation only about five months of the year, resulting in low usage of the
pipeline.

No other large-scale projects are in progress or have been identified for
Solano and Napa counties.

In addition, the Fairfield Suisun Sewer District and the Department are
currently reviewing the possibility of an alternative to the Dally Project for
the reuse of effluent from the Fairfield Suisun plant. This alternative would
consist of discharging the effluent into Boynton-Cordelia Ditch of the
proposed Suisun Marsh Overall Protection Facilities and providing at least a
one-to-one dilution ratio. This ratio would be maintained by operating all or
part of the Overall Facilities to provide necessary receiving water flows at
the point of discharge. This would provide salinity improvements and fish and
wildlife benefits that are in addition to the benefits provided by the Overall
Facilities. The reduced salinity would provide incidental fish and wildlife
benefits during the summer. During fall, winter, and spring months when
operation of the Overall Facilities is required to accomplish their primary
function of water quality improvement for Marsh management, the discharge of
waste water would be a more significant benefit in increasing the effective-
ness of the facilities. Thus, such discharge of the effluent would comprise a
form of reuse. In the past, the San Francisco Bay Regional Water Quality
Control Board has been concerned about discharging such effluent nto Suisun
Marsh, particularly during summer months. However, the Regional Board has
agreed to consider relaxing effluent discharge dilution requirements that
would be required to make this alternative feasible. This alternative would
be within the financial capability of the Sewer District. Its implementation
would remove this source of water from consideration as an alternative M&I
supply for Solano and Napa counties. It is estimated that by 2020, discharge
from this plant will be roughly 20 percent of the total waste water from
cities in the North Bay Aqueduct service area.

The Department supports waste water reclamation and has contributed all or
part of the funds for several studies to provide information that could
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advance the adaptability of this supply. The Department will continue to fund
these investigations in the future. The Department is currently investigating
reclamation management for all State Water Project service contractors in
accordance with the Governor's Executive Order B-68-80, issued July 1980 and
other ongoing studies.

The Department has completed several studies and has others in progress that
are reviewing the use of reclaimed supplies for: (1) agricultural irrigation,
(2) landscape irrigation, (3) industrial uses, and (4) ground water recharge.
Although there are other uses for reclaimed water, they usually are not as
significant in terms of volumes of water used or benefits gained. As stated
above, the experience Department personnel have gained in these studies is the
basis in part for judging the present potential for waste water reclamation in
Solano and Napa counties.

The future reclamation activity projected for Solano and Napa counties can
cause significant environmental impacts. Reclamation projects can include
construction activities, installation of distribution systems, treatment plant
improvements, ground water recharge programs, and increased energy use. More
specifically, the types of impacts that could be created from reclamation
projects are:

o Disruption, displacement, compaction, or over-covering of the soil due to

excavation and other construction activities. In addition, these activities
could affect cultural resources or local plant and animal life.

o Temporary and long-term local deterioration in air quality from construction
activities and population growth supported by the reclaimed supplies of
water. This increased growth could also affect land use, public services,
utilities, housing, transportation, and noise.

o Changes in ground water volumes and qualities.

o High energy consumption for current methods of treating reclaimed water.

These methods include ion exchange and reverse osmosis.

0 Crop pattern changes due to changes in the quality of irrigation supplies.

A detailed checklist of impacts is presented in Table 3-19(F).

Conjunctive Use of Surface and Ground Water

Conjunctive use of surface and ground water was shown in the Draft ES/EIR
(Chapter 3.0) to have a theoretical potential of 20,000 acre-feet per year of
firm supply. However, this alternative was not included in Table 3-1, Water
Supply Evaluation Summary, of the Draft ES/EIR and was not considered a viable
source of M&I supply for Solano and Napa counties. It should be considered
and evaluated as an alternative 1&I supply for the North Bay Aqueduct.
Conjunctive use was discussed on page 17 of the draft and is not part of the

. alternative supply listed in Table 3-1 for ground water supply development.
Further review of conjunctive use alternative supply determined that the
20,000 acre-foot theoretical value was not well supported, and examination of
related data indicated that this alternative has limited potential.
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The 20,000 acre-foot value presented in the Draft ES/EIR was the result of a
brief reconnaissance level study by the U. S. Bureau of Reclamation. The
people who made the estimate are no longer at the Mid-Pacific Regional Office
and present USBR staff has no record of the details. It appears that this
study did not include a specific operational study of the surface and ground
water supplies in question. The Department's additional review involved
examination of a USBR operational study of Lake Berryessa to approximate the
potential of conjunctive use (see Reference 8, listed in this General
Response). Lake Berryessa provided the surface water supply for this
conjunctive use review.

Most of the ground water supply that could be managed in conjunction with
operation of Lake Berryessa is in northeastern Solano County. Details of the
ground water basins in Solano County can be found in DWR Bulletin 118-6,
August 1978, which was done in cooperation with the U. S. Geological Survey,
and in the USGS Water-Supply Paper 1464, "Geology, Water Resources, and Usable
Ground-Water Storage Capacity of Part of Solano County, California", 1960.
For more water to be obtained from conjunctive use of these two resources, the
unregulated spills and/or drainage leaving the basin would have to be reduced
and that reduction used for agricultural irrigation or 4&I supply.

In considering the use of spills from Lake Berryessa, the Department analyzed
a USBR operational study for that reservoir covering the period 1906 to 1975.
The study was based on annual contract demands in the Solano Project of
210,000 acre-feet and releases of 20,000 acre-feet per year to Putah Creek for
downstream water rights and percolation to ground water. The possible con-
junctive use of surface and ground water was considered under two alternative
modes of operation for this historical period:

The first assumed that the quantities of usable spills from Lake Berryessa
would be used when available to replace agricultural applied water deliv-
eries from the Solano Project and that at other times equivalent amounts of
water would be supplied by drawing on ground water. This alternative would
make replaced agricultural supplies, which now come from Lake Berryessa,
available for M&l uses.

o The second assumed that the method of operation would be to increase the

draft on Lake Berryessa to create an additional M&I supply during normal and
above-normal water supply years. Then in critical water supply years,
resulting shortages in agricultural supplies would be offset by drawing on
ground water. This is very similar to the Solano Project reanalysis
alternative except that ground water would be used to offset deficiencies.

The factors affecting the potential of the first alternative method of
conjunctive operation include:

The necessity to substantially increase the size of the Putah-South Canal.

* The cost of expanding the Solano Irrlga-lon District distributlon system to
provide surface agr}i.ultural supplies ti areas now serviced from ground
water.
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o Ceiling on divertable quantities because spills could not be anticipated.

o Uncertainties in ground water basin recharge characteristics.

The factors affecting the potential of the second method of conjunctive
operation include:

o The cost of installing about 535 wells that would be required if individual

pumps and wells could supply an average of 500 gallons per minute. This
cost was estimated to be $24 million.

o Uncertainties in ground water basin recharge characteristics.

These alternative methods of using portions of the spills from Lake Berryessa
based on the USBR operational study would result in additional supplies from
conjunctive use of surface and ground water amounting to 30 to 50 percent less

than the 20,000 acre-feet estimate made by the USBR. The Department believes
that the second alternative procedure would be the better of the two because
it is a more practical method of operation for a conjunctive use program. It
was estimated from the USBR operational study results for the critical period
from 1916 through 1934 that 9,900 acre-feet of additional supply from conjunc-
tive use of surface and ground water could be realized. However, the pro-
jected supplemental applied water needs for agriculture in Solano County would
probably affect the availability of this 9,900 acre-feet for M&I purposes
because this supply of 9,900 acre-feet would probably first be used to meet
future agricultural requ4 ements.

The Department reviewed the agricultural supply, demand, and supplemental
applied water needs for Solano County and found that values presented in the
Draft ES/EIR were not consistent with information presented in M&I uses and
supplies, which was obtained from the Department's "Water Action Plan for the
Southwest Sacramento Valley Service Area". The Draft ES/EIR indicated that
26,700 acre-feet of agricultural supplemental applied water would be needed in
the year 2000. Based on the Water Action Plan, the total supplemental
requirements were reduced to 18,100 acre-feet in 1990 and to 21,600 acre-feet
in 2000 (see Section 3). Also, to be consistent with the Water Action Plan,
the 4,000-acre-feet estimate in the Draft ES/EIR for potential reuse of agri-
cultural drainage water was corrected to 14,000 acre-feet. Based on these
corrected values, the adjusted agricultural supplemental water requirements
that would remain after reuse of agricultural drainage water are 4,100
acre-feet in 1990 and 7,600 acre-feet in 2000 (see Table 3-6(F)).

Any potential increase in supply from conjunctive use or waste water reclama-
tion would probably first be used to meet these remaining agricultural supple-
mental water needs because of need and the current access to these new
supplies. The limited yield from conjunctive use in excess of this agricul-
tural need could then be used for M&I purposes. These residual conjunctive
use yields would be 5,800 acre-feet in 1990 and 2,300 acre-feet in 2000.
These reduced values are shown in Table 3-2(F). This table summarizes the
potential alternative water supplies that could be used to meet M&I demands in
Solano and Napa counties.

The environmental impacts that could occur from development of conjunctive use
are similar to those described for waste water reclamation projects for the
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categories of construction activities, installation of wells and distribution
systems, ground water use, and increased energy use. Energy use impacts for
conjunctive use development is related to ground water pumping. Potential
impact categories are:

o Soil
o Local plant and animal life
o Cultural resources
0 Land use
Population

Public services
o Utilities

Air
o Housing
0 Transportation
o Noise

o Crop patterns
o Energy use

A detailed checklist of impacts is presented in Table 3-20(F).

Urban Water Conservation and Supplemental M&I Needs

The Department's review of the Draft ES/EIR included updating the M&I demand
and supplemental water requirements for Solano and Napa counties (see
Table 3-3(F)). The new demand values were computed using:

o New E-150 1980 census information.

o Updated per capita use rates based on recent water use information as

supplied by local water agencies.

o New water savings resulting from updated urban water conservation draft

plans for Solano and Napa counties.

The new M&I demand values were computed with and without urban water conserva-
tion measures. The new M&I supplemental water requirements were computed
using the M&I supply values presented in the Draft ES/EIR, which are consis-
tent with the Department's "Water Action Plan for the Southwest Sacramento
Valley Service Area".

The updated population values, when compared to previous projections, showed
that the combined total population projections for Solano and Napa counties
increased by 12 percent in 1990 and 7 percent in 2000. The updated population
values showed Solano County increasing by 25 percent in 1990 and 21 percent in
2000. Napa County decreased 16 percent in 1990 and 25 percent in 2000. These
new population values are shown in Table 6-2(F).

The most current per capita use rates of water supply in Solano and Napa
counties are listed below. These rates are based on 1980 water use totals.
These rates (presented as gallons per capita per day) include industrial and
commercial use and none of the total urban water conservation measures devel-
oped for the Final ES/EIR. These values were used to compute M&I demands
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without urban water conservation. Total conservation savings were applied to
compute demands with conservation. These total savings include mandatory
conservation measures, conservation trends, and measures included in the
specific conservation plans for Solano and Napa counties and are described
later in this section.

Solano County Napa County

Suisun City 550 Yountville 213
Vallejo 170 American Canyon
Fairfield 250 Water Agency 150
Vacaville 178 Calistoga 192
Benicia 175 Napa 213
Remainder 175 Remainder 213

Municipal and industrial conservation can provide water savings in Solano and
Napa counties and important mitigation for fishery impacts by reducing diver-
sions. The Department of Water Resources has developed draft water conserva-
tion plans for these counties that incorporate measures currently implemented
in the North Bay Aqueduct service area and add new measures suited to the
character and needs of the service area. Development of these plans was done
for the Final ES/EIR. These plans include possible measures for the cities in
both counties and for the water agency in Napa County. The draft urban water
conservation plans focus on education and public relations measures, water
management measures, and regulations for efficient water use in new and
existing developments. The possible urban water conservation measures used
for these plans are described in Appendix I. The draft plans are presented in
Appendix II for Solano County Flood Control and Water Conservation District
and in Appendix III for Napa County Flood Co., rol and Water Conservation
District. Supporting information on projected water savings is attached to
each plan. Total urban water conservation savings for Solano and Napa
counties was computed using these plans plus urban water conservation from
mandatory measures and future trends in the use of water-saving type
appliances and replacement devices. The urban water conservation measures
included in these plans pertain to the categories listed below.

Education and Public Relations:

o Local Water Conservation Advisory Committee

o Conservation Literature, such as:

General Water Conservation Brochure
Landscape Water Conservation Brochure with Plant List
Conservation Brochures for Specific Water Users

o Previous Year's Use on Water Bills
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Advertising and Promotional Campaigns, such as:

General Activities
Public Speaking Presentations
Demonstration Low-Water-Using Landscapes
Promotional Campaigns with Nurseries
Awards for Conservation Developments

o Work with Large Water Users

o In-School Education

o Information on Federal and State Water Conservation Laws, Programs, and

Sanctions, which are:

Water Conservation Laws
State Tax Credit

Water Management Programs:

o Techniques for Reduction of Water Loss, such as:

Systemwide Water Audit
Leak Detection Program
Meter Maintenance and Calibration Program
Corrosion Control Program
Valve Exercising Program
Accounting for Unmetered Water Use

o Meter Uses

o Device Distribution by Mass Mailing Techniques

o Equipment Loan Program for Large Water Users

o Study Pricing

Use of Regulations:

o Water Waste Ordinance

Water Conservation Ordinances, such as:

Requirements for Large Water Users
Self-Closing Faucets
Low-Water-Using Landscapes
Meters

o Reduction in Water System Connection Fee for Conservation Developments
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To develop these draft urban water conservation plans, the Department of Water
Resources contacted city officials in Solano and Napa counties to obtain
specific and recent information. This information was collected after publi-
cation of the Draft ES/EIR. This new information was used to develop possible
conservation measures that do not raise insurmountable social, economic, or
institutional problems. The total urban water conservation measures for the
Final ES/EIR develops a total annual savings in the year 2000 of 20,300 acre-
feet for both Solano and Napa counties. Urban water conservation savings are
summarized in Table 3-7(F), Table 3-8(F), and Table 3-9(F). The two-county
total annual savings for the urban water conservation measures presented in
the Draft ES/EIR was 20,531 acre-feet in the year 2000. This previous esti-
mate is shown in Table 3-10, page 32 of the Draft ES/EIR. The difference in
total urban water conservation savings between the Draft and the Final ES/EIR
is about 1 percent in annual savings.

Water conservation measures contained but not recommended i. the plans for
Solano and Napa counties are listed below, with an explanation of why the
measures were not appropriate for the plans.

* Requiring pressure regulators to not exceed a certain psi. There is little
information available on whether pressure regulators conserve water and if
so, how much they conserve. So far, information has not shown that the
measure is cost effective since savings are judged to be small at best,
particularly if the water savings devices recommended in the plan for the
interior of the house (which are considered cost effective) are installed.

Requiring temperature compensating mixing valves or shower cutoff valves in

new developments. These devices are not recommended because the water
savings resulting from the currently required low-flow showerhead leaves
little additional savings possible from the mixing valve or cutoff valve to
justify additional regulations.

o Requiring water conservation displays. Because of the high costs to

construct, transport, maintain, and staff displays, it is recommended that
agencies distribute literature and make presentations at fairs and confer-
ences instead. The recommended alternative is judged to be more cost
effective since both measures get a similar message to the public.

' Constructing a demonstration low water-using landscape. It is recommended
that agencies locate existing low water-using landscapes that can serve as
demonstration landscapes. Because of the large costs for staff time and
materials that would be required for each landscape, it is not recommended
that agencies construct and maintain new demonstration landscapes if
examples exist in their service area. Construction of demonstration
landscapes is recommended for agencies that do not have existing low
water-using landscapes in their service area.

o Water-conserving landscapes required in new single-family homes. A
landscape ordinance is being recommended that will affect all new landscapes
except single-family homes. This is because all new landscapes except at
single-family homes are reviewed by local planning agencies. Enforcement
for single-family home landscapes would require a major change in the
existing planning process since no approval is currently required for
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single-family home landscaping and because of a major increase in staff
costs. It would also require homeowners to accept the fact that they could
not plant what they wanted in their own homes.

o Expanded leak detection and repair and education programs, water meters.

There is insufficient information to determine what, if any savings are
obtainable from such programs.

* Free installation of water-saving devices. The plan recommends that
agencies conduct a mass mailing distribution program initially and conduct a
follow-up every fifth year with a kit request program. A free installation
program has higher staff costs, but it is normally cost effective. A free
installation program was not included in the plan because of agency concerns
regarding increased liability problems associated with work in customers'
homes and its potential for increased cost and bad publicity for conserva-
tion programs.

o Requiring water conservation customer audits upon request. This measure is
not recommended because the information a customer can gain from a home
audit is just as easily understood through brochures and other forms of
literature and it is not shown to be cost effective. If a free installation
program is implemented, however, an audit could be conducted at the same
time.

* Installation of toilet dams. There are toilet dams that are more efficient
than the bags included in the water saving device kit. However, the bags
were chosen instead of the dams because dams are more expensive and it is
more difficult to send them through the mail. They are also more likely to
malfunction.

o Ultra-low flush toilet systems. Toilet dams are close in efficiency to the

best approved low flush method. Since they are less expensive, there is
little or no advantage to using the ultra-low flush toilet system over the
toilet dams.

o Required retrofit of water savings devices at time of sale of old home. It
is expected that most shower heads and faucets will be replaced in any event
by the year 2000. The plan will recommend that new customers receive a
notice informing them of the availability of the water savings devices.

o Free landscaping design. This measure appears to be cost effective. It is
not recommended in the plan because it was thought to be too much of an
interference with private enterprise. In addition, the plan is based on
cooperation of nurseries and landscape architects and such a measure could
alienate them.

The preferred alternative for the Final ES/EIR has been modified to assure
implementation of urban water conservation programs. The preferred
alternative now includes the North Bay Aqueduct plus a water conservation
program that will be implemented through enforceable institutional means.
These programs could include goals or specific conservation measures and will
be reasonable, practical, and economically achievable. The draft urban water
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conservation plans are being reviewed in current negotiations being conducted
between the Department of Water Resources and North Bay Aqueduct contracting
agencies. The water savings for urban water conservation described in this
section could be the framework for the goals of a water conservation program.
The conservation programs will not reduce the maximum North Bay Aqueduct
annual contracted entitlements. These programs will extend contract
entitlement buildup further into the future. Until the maximum entitlement
deliveries time is reached, water conservation will delay annual diversion
increases for the North Bay Aqueduct and provide important mitigation for
fishery impacts at the diversion.

In addition to the urban water conservation plans for Solano and Napa
counties, the Department investigated 4I1 water savings from mandatory
measures and from trends toward urban water conservation. Mandatory measures
include State laws pertaining to new construction requiring pipe insulation
and lower-water-use toilets, showers and faucets. Trends toward conservation
show that additional water savings will occur from replacement of shower heads
in older construction with more efficient fixtures and from availability of
new water-efficient appliances such as dishwashers and clothes washers.

The total projected annual water savings for all urban water conservation
measures for Solano and Napa counties is 9,700 acre-feet per year in 1990 and
20,300 acre-feet per year in 2000. The projected annual water savings from

the conservation plans for both counties is 4,500 acre-feet in 1990 and 9,900
acre-feet in 2000. Mandatory conservation measures will produce annual water
savings of 3,500 acre-feet in 1990 and 6,300 acre-feet in 2000. Annual
savings due to trends will be 1,700 acre-feet in 1990 and 4,100 acre-feet in
2000. More specific Information concerning water savings from conservation
measures is listed in Tables 3-7(F), 3-8(F), 3-9(F), 3-10(F), 3-11(F), and
3-15(F) and in the supporting information following each urban conservation
plan in Appendices II and III. These tables update information presented on
pages 19 to 32 in the Draft ES/EIR.

The estimated additional costs and staff time associated with the urban water
conservation plans are presented in Tables 3-12(F), 3-13(F), 3-14(F), 3-16(F),
3-17(F), and 3-18(F). The estimated annual cost for both counties in 1990 is
$260,000 and in 2000 is $275,000.

Water savings from conservation can reduce charges for the North Bay Aqueduct.
The 30 contractors for State Water Project (SWP) water pay all costs incurred
in developing and delivering the water supply. The charges that the
contractors pay to defray all costs of the SWP are divided into two major
groups, the Delta Water Charge and the Transportation Charge.

The Delta Water Charge is essentially a charge to repay the reimbursable costs
of those features of the SWP that develop a water supply and conserve it for
use by the contractors, including interest on capital expenditures. This is
an average (melded) cost of all facilities that develop supply. The annual
Delta water costs for the North Bay Aqueduct (NBA) contracted water over the
period of entitlement buildup are estimated to range from $1,000,000 in 1986

to $2,700,000 at time of full entitlement. Delta Water Rates (cost per
acre-foot) are estimated in Bulletin 132-81 to be $30 in 1982, increase to $50
by 1990, and then remain constant to 2035. The incremental (marginal) cost to
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Jevelop new conservation facilities is $200 per acre-foot, as cited on page 30
of DWR Bulletin 76-81.

The Transportation Charge is paid by each SWP contractor to repay the allo-
cated share of the cost of transportation facilities used to deliver its water
supply. The Transportation Charge is divided into three parts: the capital
cost component, the minimum operation, maintenance, power, and replacement
component, and the variable operations maintenance power and replacement
component. The Transportation Charge is an incremental (marginal) cost. The
annual transportation costs for the North Bay Aqueduct over the period of
entitlement buildup are estimated to range from $3,200,000 in 1986 to
$4,700,000 at full entitlement. Transportation costs are estimated to range
from 70 percent in 1986 to 40 percent at full entitlement of total NBA

charges. Interest on bonded indebtedness incurred for capital costs is
included in the transportation charge.

Based on DWR Bulletin 132-81 existing Table A contract entitlement amounts,
the total cost per acre-foot of water is:

Solano County Flood Control and Water Conservation District --

1986 $168/acre-foot 2000 $103/acre-foot

Napa County Flood Control and Water Conservation District --

1986 $424/acre-foot 2000 $257/acre-foot

Estimates of cost savings for the water delivered from the North Bay Aqueduct
are being reviewed in current negotiations for the urban water conservation
contract amendments. This review is considering contract negotiations.
Schedules of annual entitlement deliveries are being reviewed to determine
necessary changes due to: (1) demand buildup changes from those estimated
when the original contracts were signed, and (2) water savings from the water
conservation plans. These changes will extend the contracted annual entitle-
ment buildup schedules. This will reduce the SWP Delta Water Charge to each
of the two contractors during the demand buildup. In addition, the SWP
Variable Operation, Maintenance, Power, and Replacement component of the
Transportation Charges to each contractor will be reduced due to lesser quan-
tities of water being pumped with the water conservation plans in effect.
These adjustments will reduce the cost of North Bay Aqueduct water to the
customer. Preliminary estimates done for Napa County Flood Control and Water
Conservation District show that their unit water costs can be reduced by about
$65 per acre-foot in 1986 and $45 per acre-foot in 2000 due to contract
entitlement delays.

The cost of implementing the water conservation measures is outlined in Tables
3-12(F) and 3-16(F). These costs could be reduced by nonproject funding from
sources such as the Renewable Resources Investment Fund and funds from the
State Water Resources Control Board for projects that qualify for this conser-
vation program. In allocating these nonproject funds, North Bay Aqueduct con-

servation plans will be given a first priority to the extent that Department
of Water Resources has the authority to determine priorities. The combination
of nonproject funding sources with annual savings due to entitlement exten-
sions can significantly offset the costs associated with implementation of the
conservation programs. Project funds can also be used to finance costs of the
conservation programs.
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Savings for the urban water conservation measures addressed in the Final

ES/EIR are estimated to be significant. A listing of the incremental savings
per capita (presented as gallons per capita per day) for conservation measures
from the plans, mandatory laws, and trends is shown below.

Solano County 1990 2000 Napa County 1990 2000

Suisun City 64 L26 Yountville 18 32
Vallejo 17 29 American Canyon
Fairfield 21 36 Water Agency 22 32
Vacaville 25 39 Calistoga 29 45
Benicia 24 37 Napa 16 31

Remainder 13 20 Remainder 5 11

Summary

The new M&I demand, supply, and supplemental water requirements are also shown
in Table 3-3(F). These values update Table 3-2 of the Draft ES/EIR. The new
M&I supply figures have been increased by about 3,000 acre-feet per year to
reflect some of the water reclamation activity currently in effect that was
not considered as supply in the Draft ES/EIR. The updated supplemental water
requirements for Solano and Napa counties are projected to be 11,400 acre-feet

in 1990 and 20,700 acre-feet in 2000.

Both the maximum and probable potential for water supply alternatives accepted
by the Department of Water Resources to supplement North Bay Aqueduct have

been summarized in Table 3-4(F). This table shows that Solano and Napa
counties would have a deficiency of 3,900 acre-feet per year in M&I supplies
in the year 1990 even if the maximum potential of these alternatives is

developed and the aqueduct is not constructed. Table 3-4(F) also confirms
that a combination of these alternatives without the North Bay Aqueduct could
not be used as an independent alternative in the Final ES/EIR.
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Table 3-1(F)

INVESTIGATED ALTERNATIVE WATER SUPPLIES 1/
FOR SOLANO AND NAPA COUNTIES

(Acre-Feet per Year)

ALTERNATIVE 1990 2000 Potential
None Limited High

North Bay Aqueduct 67,000 67,000 X

Desalination of 25,000 X
Suisun Slough

Solano Project 13,000 X
Reanalysis

West Sacramento 155,500 X
Valley Canal

Ground Water
a. Development of

additional long 0 0 x
term firm yield

b. conjunctive use 9,900 9,900 X

Waste Water Reclamation 1,700 4,400 X

1/ Water conservation is considered separately.
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Table 3-2(F)

POTENTIAL ALTERNATIVE WATER SUPPLIES TO MEET M&I DEMAND
FOR SOLANO AND NAPA COUNTIES

(Acre-Feet per Year)

ALTERNATIVE 1990 2000 Comment

North Bay Aqueduct 67,000 67,000 Firm supply
demonstrated

Conjunctive Use of Lake Berryessa
Surface and Ground surface water;
Water 1/ 5,800 2,300 Solano County

ground water;
infrequent use
of over 500 wells
and unknown basin
recharge
characteristics

Waste Water Reclamation 1,700 4,400 High transporta-
tion cost to place
of use

1/ Values are adjusted to first meet the projected agricultural
supplemental applied water requirements for Solano County.
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Table 3-3(F)

PROJECTED SUPPLY, DEMAND, AND SUPPLEMENTAL WATER REQUIREMENTS
FOR SOLANO AND NAPA COUNTIES

(Acre-Feet per Year)

Demand / Demand 4/ Suplemental
Without Water With Supply

Water 3/ Conservation Water 2/ Water
Conservation Potential ConservaTion Requirement

Solano Co

1990 75,500 8,200 67,300 58,900 8,400

2000 93,900 17,100 76,800 58,900 17,900

Napa Co

1990 22,700 1,500 21,200 18,200 3,000

2000 24,200 3,200 21,000 18,200 2,800

Total Both

Counties

1990 98,200 9,700 88,500 77,100 11,400

2000 118,100 20,300 97,800 77,100 20,700

1/ Demand, adjusted Water Action Plan (W.A.P.) with new E-150 1980 Census and

new per capita use rates.

2/ Values from W.A.P.

3/ Conservation includes mandated (laws), trends, and conservation plan.

4/ Values from W.A.P. with adjustments to reflect increases in current
reclamation use which can be substituted for M&I use.
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Table 3-4(F)

MAXIMUM AND PROBABLE POTENTIAL FOR WATER SUPPLY ALTERNATIVES
TO SUPPLEMENT NORTH BAY AQUEDUCT M&I WATER DELIVERIES

TO SOLANO AND NAPA COUNTIES
(Acre-Feet per Year)

Mixed Supply Sources Maximum Potential Probable Potential

1990 2000 1990 2000

Conjunctive Use of Ground Water l/ 5,800 2,300 0 0

Waste Water Reclamation 1,700 4,400 0 0

North Bay Aqueduct requirements needed
to offset deficiencies 3,90U 1,,000 11,400 20,700

Total Solano and Napa
Supplemental M&I Water 11,400 20,700 11,400 20,700
Requirements 2/

l/ Includes adjustment for Solano County projected agricultural applied water
requirements.

2/ Includes Urban Conservation Measures, values from Table 3-3 (F).
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Table 3-5(F)

PRESENT AND PROJECTED ADDITIONAL WASTE WATER VOLUMES
FOR SOLANO AND NAPA COUNTIES

(Acre-Feet per Year)

1979 1990 2000
Current Additional Additional

Production Reclamation Production Reclamation Production Reclamation

Napa 11,600 500 3,200 700 6,200 1,200

Solano 36,600 3,500 13,200 1,000 27,000 3,200

Total 48,200 4,000 16,400 1,700 33,200 4,400

Table 3-6(F)

PROJECTED TOTAL AND ADJUSTED
AGRICULTURAL SUPPLEMENTAL APPLIED WATER REQUIREMENTS CONSIDERING

POTENTIAL SUPPLIES FROM REUSE OF AGRICULTURAL DRAINAGE WATER
(Acre-Feet per Year)

1990 2000

Supplemental Agricultural Requirement 18,100 21,600

Potential Reuse 14,000 14,000

Adjusted Supplemental Agricultural
Requirement 4,100 7,600
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Table 3-7(F)

PROJECTED TOTAL
URBAN WATER CONSERVATION POTENTIAL

FOR SOLANO AND NAPA COUNTIES
(Acre-Feet per Year)

1990 2000

Solano County 8,200 17,100

Napa County 1,500 3,200

Total Both Counties 9,700 20,300

Table 3-8(F)

PROJECTED WATER SAVINGS RESULTING FROM
URBAN WATER CONSERVATION PLANS
FOR SOLANO AND NAPA COUNTIES

(Acre-Feet per Year)

1990 2000

Solano County 3,700 8,300

Napa County 800 1,600

Total Both Counties 4,500 9,900
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TaDle 3-9(F)

PROJECTED RESULTS OF MANDATORY URBAN .ATER CONSERVATIONI /

FOR SOLANO AND NAPA COUNTIES
(Acre-Feet per Year)

1990 2000

Solano County 3,200 5,800

Napa County 300 500

Total Both Counties 3,500 6,300

1/ State laws for low water use for new construction.

Table 3-10(F)

PROJECTED URBAN WATER CONSERVATION DUE TO TRENDSI /

FOR SOLANO AND NAPA COUNTIES
(Acre-Feet per Year)

1990 2000

Solano County 1,300 3,000

Napa County 400 1,100

Total Both Counties 1,700 4,100

1/ Represents the reduction for the availability of
low water use appliances and the replacement
of high water use showers in older homes with more
efficient ones.
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Table 3-11(F)

SUMMARY OF PROJECTED URBAN WATER CONSERVATION
FOR BENICIA, FAIRFIELD, VACAVILLE, VALLEJO, AND SUISUN CITY

SOLANO COUNTY
(Thousand Gallons per Day)

Laws 1990 2000

Benicia 285.2 381.5

Fairfield 443.2 697.9

Vacaville 1,117.5 2,082.8

Vallejo 485.6 832.7

Suisun City 72.1 151.2

Remainder 473.1 1,002.6

Solano Co. Subtotal 2,876.7 5,148.7

AF/yr 3,223 5,768

Trends

Benicia 84.4 186.2

Fairfield 210.3 504.9

Vacaville 250.1 576.5

Vallejo 378.6 940.6

Suisun City 48.8 127.7

Remainder 151.6 369.2

Solano Co. Subtotal 1,123.8 2,705.1

AF/yr 1,259 3,030

Conservation Plan

Benicia 271.5 553.3

Fairfield 647.7 1,349.1

Vacaville 720.2 2,026.3

Vallejo 931.3 1,698.8

Suisun City 744.9 1,747.9

Solano Co. Subtotal 3,315.6 7,375.4

AF/yr 3,714 8,262

Solano Co. Total 7,316.1 15,229.2

AF/yr 8,196 17,060
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Table 3-12(F)

ESTIMATED ADDITIONAL COSTS I/
URBAN WATER CONSERVATION PLAN

SOLANO COUNTY
(Thousand Dollars)

- ..- (..)

Education and Public Relations

1st Year 19.8 12.9 5.8 5.3 3.6 2.9 50.3
2nd Year 18.1 12.9 5.8 5.3 3.6 2.9 48.6
3rd Year 18.1 12.9 5.8 5.3 3.6 2,9 48.6
4th Year 16.1 12.9 5.8 5.3 3.6 2.9 46.6

1990 21.0 16.0 7.8 9.3 4.9 3.1 62.1
2000 21.7 17.9 8.9 13.1 5.7 3.5 70.8
2010 22.7 19.5 9.7 16.5 6.5 4.0 78.9

Water Management Measures -_/-

1st Year 0 26.3 18.4 26.1 22.1 22.5 115.4
2nd Year 30.0 34.8 10.2 9.3 73.3 72.5 230.1
3rd Year 7.9 20.4 3.0 3.3 13.4 13.0 61.0

1990 7.9 25.8 3,0 3.3 15.2 13.0 68.2
2000 7.9 28.5 3.0 3.3 16.7 13.3 72.7
2010 7.9 30.9 3.0 3.3 17.6 13.9 76.6

Regul ations

1st Year 0 0 0 0 0 0 0
2nd Year 5.0 13.4 10.8 10.7 6.6 6.0 52.5
3rd Year 0 11.9 9.3 9.2 5.1 4.5 40.0

1990 0 12.0 9.3 9.4 5.2 4.5 40.4
2000 0 12.1 9.4 9.6 5.2 4.5 40.8
2010 0 12.1 9.4 9.7 5.2 4.5 40.9

Total

1st Year 19.8 39.2 24.2 31.4 25.7 25.4 165.7
2nd Year 53.1 61.1 26.8 25.3 83.5 81.4 331.2
3rd Year 26.0 45.2 18.1 17.8 22.1 20.4 149.6
4th Year 24.0 45.2 18.1 17.8 22.1 20.4 147.6

1990 28.9 53.8 20.1 22.0 25.3 20.6 170.7
2000 29.6 58.5 21.3 6.0 27.6 21.3 84.3
2010 30.6 62.5 22.1 9.5 29.3 22.4 96.4

I/ Does not include costs of existing measures.
_1/ Does not include costs for implementing meter maintenance or corrosion control.
3/ Device program implemented on 5 year cycle, but converted to annual cost in

3rd year and thereafter.
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Table 3-13(F)

ESTI;IATED ADDITIONAL STAFF TIME 1,2/
URBAN WATER CONSERVATION PLAN

SOLANO COUNTY
(Person Weeks)

STAFF Lo ' ""
C - L. C 0

a C

o U.. M

Public Information Staff

1st Year 23 4 4 4 5 3 43

2nd Year 48 12 10 10 7 8 95

3rd Year 33 5 5 5 4 6 58

4th Year and Thereafter 30 5 5 5 4 6 55

Field Staff

Ist Year 0 8 2 8 8 8 34

2nd Year 0 40 10 11 114 116 291

3rd Year 0 40 10 11 25 25 137

4th Year 0 40 10 11 25 25 137

5th Year and Thereafter 0 40 10 11 25 25 137

Technical Staff

Ist Year 2 14 10 14 14 14 68

2nd Year 3 2 2 2 1 1 11

3rd Year and Thereafter 1 2 2 2 1 1 9

Planning Staff

1st Year 0 0 0 0 0 0 0

2nd Year and Thereafter 0 4 4 4 3 2 17

1/ Does not include staff for implementing meter maintenance and corrosion
control programs.

2/ Fractions are rounded up to the nearest week.
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Table 3-14(F)

VARIABLE COSTS
SOLANO COUNTY

(Dollars per Year)

CONSERVATION LITERATURE 1990 2000

Brochure

Vallejo 9,600 10,900

Benicia 2,300 2,900

Fairfield 5,800 6,900

Suisun City 1,100 1,400

Vacaville 7,300 11,100

Mailing

Vallejo 4,400 5,000

Benicia 1,100 1,300

Suisun City 500 600

IN SCHOOL

Materials

Solano County 3,700 4,400

VALVE EXERCISE (ASSUME 1
VALVE PER 6 HOUSEHOLDS)

Vallejo 20,400 23,100

Benicia 4,800 6,300

Suisun City 2,700 3,000

WATER WASTE ORDINANCE

Materials

Vallejo 400 500

Benicia 100 100

Fairfield 200 300

Vacaville 300 500
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Table 3-15(F)

SUMMARY OF PROJECTED URBAN WATER CONSERVATION
FOR NAPA, AMERICAN CANYON, YOUNTVILLE, AND CALISTOGA

NAPA COUNTY
(Thousand Gallons per Day)

Laws 1990 2000

Napa 39.4 165.3

American Canyon 88.0 93.9

Yountville 1.2 7.3

Calistoga 81.4 112.8

Remainder of Co. 47.4 59.8

Napa Co. Subtotal 257.4 439.1

AF/yr 288 492

Trends

Napa 191.1 500.1

American Canyon 29.9 64.2

Yountville 5.7 4.9

Calistoga 21.7 47.1

Remainder of Co. 139.5 355.3

Napa Co. Subtotal 387.9 971.6

AF/yr 434 1,088

Conservation Plan

Napa 536.0 1,012.6

American Conyon 86.7 146.7

Yountville 19.4 41.3

Calistoga 97.0 207.8

Napa Co. Subtotal 739.1 1,408.4

AF/yr 828 1,577

Napa Co. Total 1,384.4 2,819.1

AF/yr 1,551 3,157
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Table 3-16(F)

ESTIMATED ADDITIONAL COSTS I/
URBAN WATER CONSERVATION PLAN

NAPA COUNTY
(Thousand Dollars)

'jI
• - -" -

0 CC

-J 0

Education and Public Relations

1st Year 16.1 8.8 2.0 1.2 1.7 29.8

2nd Year 15.4 8.8 2.0 1.2 1.7 29.1

3rd Year 15.4 8.8 2.0 1.2 1.7 29.1

4th Year 13.4 8.8 2.0 1.2 1.7 27.1
1990 13.4 9.1 2.4 1.4 1.7 28.0
2000 13.5 9.7 2.4 1.5 1.7 28.8
2010 13.5 10.3 2.5 1.5 1.7 29.5

Water Management Measures -/-

1st Year 0 26.3 17.9 14.6 17.9 76.7
2nd Year 13.7 89.2 3.3 8.3 3.4 117.9
3rd Year 4.7 78.1 2.1 3.1 1.8 89.8
4th Year 4.7 78.1 2.1 3.1 1.8 89.8
5th Year 4.7 30.1 2.1 3.1 1.8 41.8

1990 4.7 30.4 3.2 3.8 1.8 43.9
2000 4.7 31.3 3.2 4.2 1.8 45.2
2010 4.7 31.9 3.2 4.3 1.8 45.9

Regulations

1st Year 0 0 0 0 0 0
2nd Year 3.5 10.4 4.4 .7 3M1 22.1
3rd Year 0 8.9 3.6 .4 2.3 15.2

1990 0 8.9 3.6 .4 2.3 15.2
2000 0 8.9 3.6 .4 2.3 15.2
2010 0 8.9 3.6 .4 2.3 15.2

Total
1st Year 16.1 35.1 19.9 15.8 19.6 106.5
2nd Year 32.6 108.4 9.7 10.2 8.2 169.1
3rd Year 20.1 95.8 7.7 4.7 5.8 134.1
4th Year 18.1 95.8 7.7 4.7 5.8 132.1
5th Year 18.1 47.8 7.7 4.7 5.8 84.1

1990 18.1 48.4 9.2 5.6 5.8 87.1
2000 18.2 49.9 9.2 6.1 5.8 89.2
2010 18.2 51.1 9.3 6.2 5.8 90.6

1/ Does not include cost of existing measures.
7/ Potential SWP contractors through exchange.
T/ Does not include costs for implementing meter maintenance or corrosion control.

T/ Device program implemented on 5 year cycle, but converted to annual cost in 3rd
year ano thereafter.
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Table 3-17(F)

ESTIMATED ADDITIONAL STAFF TIME 1,2/
URBAN WATER CONSERVATION PLAN

NAPA COUNTY
(Person Weeks)

STAFF 0 (A 41 D

Public Information Staff

lst Year 20 4 3 2 3 32
2nd Year 37 10 6 4 6 63
3rd Year 30 5 4 3 4 46

4th 'ear and Thereafter 27 5 4 3 4 43

Field Staff

lst Year 0 8 4 2 4 18
2nd Year 0 129 6 3 4 142
3rd Year 0 129 6 3 4 742
4th Year 0 129 6 3 4 142

5th Year and Thereafter 0 49 6 3 4 62

Technical Staff

Ist Year 2 12 10 8 1O 42
2nd Year 3 2 1 1 1 8

3rd Year and Thereafter 1 2 1 1 1 6

Planning Staff

lst Year 0 0 0 0 0 0
2nd Year and Thereafter 0 4 2 0 1 7

1/ Does not include staff for implementing meter maintenance and
corrosion control programs.

2/ Fractions of person-weeks are rounded uo to nearest whole week.
/ Potential SWP contractors through exchange.

39



Table 3-18(F)

VARIABLE COSTS
NAPA COUNTY

(Dollars per Year)

CONSERVATION LITERATURE 1990 2000

Brochure

Yountville 200 200

American Canyon 900 900

Napa 4,900 5,300

Calistoga 400 500

Mailing

Napa 2,200 2,400

IN SCHOOL

Materials

Napa County 800 900

VALVE EXERCISE (ASSUME 1
VALVE PER 6 HOUSEHOLDS)

Napa 10,200 11,100

American Canyon 2,000 2,000

Calistoga 1,600 2,000

WATER WASTE ORDINANCE

Materials

Napa 200 200
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Table 3-19(F)
WASTE WATER RECLAMATION

SUMMARY OF ENVIRONMENTAL IMPACTS

I Earth Will the Prpoa t8ui inI tATIlE 40 M~ sjurK Yot
tjnsatsi earti ~ons r inchanes -gacigic ub-I I PopsuLaimot Will the propoasal alter the location. dusirdbo-

Is Dtrutiois.dopammnts copacionor veravenag1.2Housing Will the proposal ailect existing houssas or r.~
.1 the pass ilsplcesats roipctt foecvrg X ace a demand for addittonial hrsusisg - -

c Change in topography, or ground surface relief feetures? X 1_ t TranspottatioiCrulatios Will the proposal result ini X
dl The destruction, covering or modification of any unique Xa Genseration ol subsstantial Addittonal ,rhscular movemntll - -

geol"Igic or phical featureso - - Is Effects Ott eisting parking facilietes, or detnd or nsew X
e 4inv increase, iii wind or water erosion of sce either an or prig

ill the site K _ c Substantial ipact upon exsating trarescrasoi systetita 13..-

I Changes in depositiont or erosioni of beacht sand. at dl Alterations to present patterns of circtulatin ow move- X
changes in ssltatiott depsitions or erosion which may modify rtent of people Ani/or goods?
the channel of a river or stream or the lied of the ocean or anty X Alrtinto atrrn.alo irraic- - -
bas. ilet or take?- - -eAleaintowtromralowerfsp- - -

a Fsposure of people or property to geologic heazards tiach I Increase in traffic hazards to muotor vehiclax, b"Icylms or X
aearthlqualies. Landslides. mudalides ground fae. or soiXpedestrusns - -

b.A.arits' 14 Public Services Wtll the proposal have an effect upoin. or
2 ki Wil th prposl reultin.result tn a need for now or altered goveronmental services in any

A. substatntial air emusons or detersoratiors of amnbient airo h oloigaec
.t~..lt~a Fire protect:' - -

hs The, reatiori of osbiectlcnable odorsP - c coos
t Alti-raisn of air movemrent. mrosure or temperature. or X eirl

Ans .hntto in dinsate. either locally or regiotnally? - _- _ d. Parkii or other recreational facilities' ~.
I Wter Wil te ropsalreultine. Maintenance or public facilities, including roda? X

., ( fistres oi vurrests. or the course or direiction of water KI Other governmtental services? .. - -

-o-,, is-sts. oii ither marine or fresh wsars? - - - IS Energy Will the propoaal result in
1) (.hangrs in absorption rates. drainage patternssor the fete X is Use of substantial amounts of fuel or energy' X
, latins to tuhae coater oof flodwtes b Substantial increase in demsand upson atung srcsOf

d ltnerain to then cofure c or te f in ofnloo water bdy - - energy, or require the desielopant of new .".uesofenr',gy, -

.1 Ihanc ii te an.,sntosurace ate inanywate boy? 1s tilities. Will the proposal result in a need for new sys-
e Discharge into surface waters,. or in any alteration of sur- terns. or substantial alterations to the following ustilities:

face water quality. includisng but not booited to teiratase. X a Power or natural gas; -

dissolved oxygen or turbidity? omncton ytmt*-
f Alteration of the direction or rate of floor of ground wafees? c Waer'nca n sysems

S Chanme in the quantity, of ground walems either throughs c SWer? or se-ctns -

direct addfitions or withdrawal. or throughi utateepsn of an d Sewor war etr ange - -

aquifer by cuts or escavattions? - ____Somwae fan@

hs Substantial reduction in thes aoturit of water otherwise vI Solid wrote and dispotal?
available for public water supplies? X 1 Human Health Will the proposal rissilt ut

iExposre of pople or property to waterrelated haards X a. Creationnof any health hazard or potentielheelthhbossed X
such as flooding or tidial waeves? (escluding mental health) - -7
4 Pk*i LAO. %Vill the proponal result isa b Exposure of people to potential health hatiardaP? - - -

a Change in the dlvrmsc of species. or niumber at any Voa- ta Aesthetics Will the proptsal reolt in the obstruction of
cies of plasnts (including treasm shrubs. @eun. cram and aquadtc any scenic viota or view open so the public or will the propsal
pianist __ resuslt in the creation of an aesthetically offissive site open to X

b Dleduction of the numbers of any unilue, rute or sidoe- X public viewt
pered species of plants? - - - Ilk Recreatmon. "l the pro posal tuult inan' Ispt upon the X

, Introduction of new, species of Pleas loae an emot, or in a X quality or quartity of as"in r--rsea opotntj s
barrier to she nornial replenishsment of exsting sIes ? - -T - a oite Reemsusr

d Deoduct.. son acreae of any agricultural crop? - - - a WMi the propoesl reniit in the altae of or the dosrc
SAnimial LAOe Will the proposall resul irk ti of a ptsehisic: or 1siotori archlsaieeiml sit - - -

& Change in the dliversisty, of species. or nmbers" of any spa VANW the Propslso inul ad ema physicala smate X
shellf amh. (bic or a ai s letali XI op s effct to aessw or hitrcblsf tasis roro? - - -

sholifl__ Waht raimo sit)PC Does the propossal have the potential to com a pisysmosi X
bs Reuction of tie -uir ' Of any 8niqu e. -Or eSiAnO- X changep which would! elect unique ethnic culuemi values? - - -

gered species of meials? - - - Aj MWs the troposasl Mresrit eWootng rihgirn or sardesX
c. Introduction of new seesof anima" lteo an mrs or X within the pso initial impact ame? - - -

result in a battier to the at in of -oshl Si -ussir Fini.g of istsoe
d Determiton l to eisting fiab or 11l s hbitat? -s D-anDe the profect have the potental to degrade tbe quality,

W~ll the propuml ~ ~ xof the ernulronmert. nsstatal educe the habitat of a fis ora Mnt wi te sroosil -h if XWilmsf ,cle. on a fish or widli" papuletlo to drop bet-&ncreases in eminting - lavelsl- law .ff satkdn leo theae to elmte a Flo or mi-
b. Espowue of people to sevene nelas "Ias? - - - mel commurunity, reduce sthe aumber or restrict she range, of a

7LOWt mt Gla W" the propolpd us It ew lightato rare or erelesgrod plant or rneool or el 1'iempoetanit
glaret __ eitmo fthe moofor per"~d of Celttsia hoary or peIts .

01 Land Use 1401flbse roposal result in sbstoantaleratlan r,? X
ofthe pesent anpismdIsi eo are? - X 1% I Dons the prefict have the p -tiel to aieeshos-term

to the disoadvantage of lctsg-erm, Os- ironmstal ob? (A
g "atural Roene s, 'Mg the Proposal No"ul its. shorterm impacit on the nvronment is oe-6 which arns

a Incroem in the rate of use of any nastral resources? - -a relatively brieL defintv perio of t"me while lang-term
b Slmntal ootsm o m nsemetabe ntualimpacts will endure, well Into the fitsI - - -

bsoubaata dpeiofaynnrnwbenaua X c Does the anoet hav, impactse which are isidividilly lies
tO Iuk f Uaas ~llthepropsalinyfuited. but cusmulaively conisiderabsle? (A profAc maouy Impc .On
to Rle f Uset AN he ropoal nvove.two or more separate resources where the Imspact on each rm

aA risk of an aspilosl or the release of hazardous sub soucca is relatively smal but where thes elect of tbe total of-

or adisiosin w~~ti m ent o nadt or peet, chemlts? them impacts on the environment it migiioet I
or aditioi i th evnt f a sotilem r uortconitinsd Does the proytc have environmental effects which wil

b Possible interference with an emergency responsse plan or X case substantial adverse effleets oni humn lisingit, either d-X
an emergency evacuation Plin, - - rectly or indirectly?- - -
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Table 3-20MF
CONJUNCTIVE USE OF SURFACE AND GROUND WATER

SUMMARY OF ENVIRONMENTAL IMPACTS

I Earrt Will the proposal resultint AKNYE Y O

& I Instabile earth coruiiions or in chrn in geologici~ i1 Pimiion Will the propinaI alter the location drsbia x
sormiuure.' thin densavis " growth -trot the human population 01 an area' - -

6 Duuptons dopkiemets.comeciionor yerovemt;it Housing Will the proposal Affect cantring hotnang, or ce-
b4 Duupaie dalcmni-c10.t~iOrOec~ii X Ate A demanid for additional housing' - - -

cChange, in topography "r ground surface relief features? - 13 Transportation (irsulatixi 'kill the proposal result in

df The destruction, covering or mfodificatin, of any uniqtua X a Gehetait o st ubbtinti Additional vehicular movarmrot,sen - -
org pi jhysical lealump ~ ~ ~ no - - - b Effects on eiting parking facilities or demand list new

A t wem inc rwtrC Substantial impact upon esuting transportation istemz5 ~
I t(Ainges in deposition or ersion of bnech soids ore d Alterations to present patterns ofi circulattons or move-

chianges in siltatitr. deposition or errosion which may onodify mient of people and/or, goodsO -

Zthe IAisiel oit a rsver worsem or, the bed of the ocean or any X rleain s aetoie alo i rfi'- - -

ayinlet ir lake' - c-leaost aebun. alo i rfa

it l ijaure l peple r popery togeolgic ~hI Increase in traffic hazards to mnotor vehicles, bichclts or .

ai erthdses aiasfs uaae, on alro iia 14 Pubslic Services Will the proposal have an effect upon, or

i Wnthe popose)rlt in result in a need for new or altered govenmentail service, in any
- S i Wsl resut of the following areas

a isihataniml Air emssatuns or detersoration of sainbigiti r X aFire protection'

ht~i Th craino-bt,-in d I b Police protection'

,kttrattoin of air movement. moisture or tem ntue or d Sarhoother rerainlfciiis
inv hatigi in clusiAte. either locally or regionally? - d Pak-rohrrceainlftiiis X

I %Atier Will the prosposal result in e Maintenance of public facilities including roads? L.- -

a fiais in currents. "i the course, or direction ad water X I Other governmsental services? -

owsvsensttos, in either marine or fresh waters? - - IS Energy Will the proposal result in
1, hangri in absorption rates drainage pattern. or the rate X a Lie ad substantial amounts of futel or energyP -

- t1 rtun tothnount or flow a floo watersrnff? - - b. Substantial increase in denmand upon existing sources adf
I Ateaton t te cure r lo o flodwitesA - energy, or require the developmnt ad new sources ad entergyP -

,I thaisge it, the amn~t of surface water in any water body? - - - 16t Utilities Will the peoposal result in a nesed for new sys-
e Discharge into surface waters, or in any alteration, ad sot. tems. or subsatantial alterations to the following uislities,

face water quallity. including hius sta linaed to temnperature. X a Power or natural fps? -

dissolved oxygen or turbidity? - - - b ormnain ytmx
I.Aler atothedlrectnorrsteoI~cow ip otwaim? x - Comncain sytes - -e

g Clsangetintheqmnnstilyalgroxindwaier iestherthrogh df Sewer oriseptic tanks?
direct addifioos or wihirwal or through ostoeiat Of an Strwtedaige.L - -

aqwsser by cuts or esamittiona? K - - eSoi ae riae

h Substatial reduction as the aosnioet of wate otherwise X I Solid waste and disposal? 2
availiable for Public water supplies? - - - 17 Human Health Will the proposal result it

iExposure ad People or property to water related hlesod X . Creation ad any health hazard or potential health haard X
such as flooding or tf" waves? - - - excluding mental health) P
a Plant Wie VAN the peoposal retultiso, b Esposure of people to potential health haztards?--

a Change us the diversity ad spc- s or nuimbler ad any spe- 19 Asesthetics Will the proposal result in the obstructions of
cars of plants titnclisdig trees, shrubts. gross -Oan Sd MPtic any scenic vista oir view open to the public or will the proposal
plants,)I - Xresult in the creation of an aesthetially, offensive site ope" to X

b Reduction ad the numbers ad ay uniqua, ram, or endan- public view
gored species ad plant? _ 1 II Recreation. WINl the poposal tl: In an Impact upon the X

c Introduction of new peIe of platsf into an arga, or in a X quality or quantIty of oatn" recreational! opportuniies?--
hoarrier to the normnal repleisishnist of ealatit species? - - - a Cultural R .ssri

d Wedution in acrag ad any agricisale crop? - - - A WIN the proosa result in the alteration ofdor she destrue- X
S Animal Lie Will the proposal resl am #ito of a prehistoric or historkc arcloestoglml mte?- - -

a chang in the diversity ad species, or nu11r ad anmy spe* ha WIru the proposal resut in sadver se phsical or aesheti
de; of ansinah (birds. hand aioals Including reptiles, fisb and effecrts toep peIsn orhoitorlc buidling statera or olgect?
shellfs. benthic orgenoa or ctads P - - c. Does the pro pol have the Potenstial to cas a phyical

Is. Reduction of the eanesa of any singqus race or endan X chowg which w oulfiect uique ethnic cualturel valuso X
gored specis aninsiala? - - - d. WAN theoposa restrict inetin relgioss or edume X

c. Intrsduction of noe specis ad saxiaxb ino as area, or x within thoe- utaista spact are? - - -
resualt tn a barrier to the mlgonatiom or movement of afimala - - g. hsadatory Findings ad ignliicance

di Deterioration to onstisig ftb or wll~h hoaitai - - a Does the pr~c have the potential to IaIadI the quality
lk Nonse VAll the prpoa reis I ofd she eavirinmasit. nshstatsitiafly rId'o the haitat ada Rob or

Xwildtfe 'peci efslisor willifepopulation todropbe-
a inceaesrin esisng nim aet low self nataining Woe, thr-ee to elimainaew a plan or anI-
Is Expsure ad people to severe ns.levela? - I-V- anl ..sMiity. reduce the nmber or restrict the rang ad a

7 Light &Md Glare WtAN the prg lpode new light or rawe or oetingred plant or antimal or eliin imsportaont
glae -X PI - mssOf the MaOr prOof CAliftuusla11 hstory or prebisto X

ILand Use, WI the $roosa resolt ins a sbsantial asolteaionsden.
of the Protis o l ln a f4 re to the disadvanitage ad long-tar.ot nviroanentall goela (A

9 Natural Resources. VAN the Vpogm eult it XShort-tens imapact on the entionmewant an one which occurs in
a Increse ins the rate of se ad any atural resotros? & relatively, brIet definitive period of lime while long-ierm X
Is Ssta ntil depletion ad any nonerexneal sinarl no- impacts will endure well into thet future I - - -

*aurce - - .. c Does the protect have impacts whichs are indivsdually loes
ited, but cumulatively considerable? (A prolect may imipact on

to Rub ad Upost VAN1 the proped lo Inolve two or more separate resources, where the impact on ascii re-
a A ruh ad an esplosion or the release of haaardo"sub- source arelatively smalkbut whom the stfact of the ttal of

stances I nchiditig. but not limised to. ask pesticides chesila X those impacts on the environment is significant.) X
re radiat) in the evn ado an accidtent or Upset crnditlos - - - d Does the protect have environmental effects which will

b Posibsle interference with anonmergency response plon or resunt substantial adverse effects on human beins,~ either di-
an emergency ervacuation Plan? - - - redtly or indirectly? A
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SECTION 2. RESPONSES TO WRITTEN COMMENTS ON THE DRAFT ES/EIR
RECEIVED DURING PUBLIC REVIEW

The following section addresses written comments received during the public
review period for the Draft ES/EIR. For review efficiency, comment letters
have been divided into four categories:

o Federal Agencies

o State Agencies

o Local Agencies

o Private Entities, Environmental Organizations, and General Public

Responses are keyed to specific comments as indicated by numbers in the left-

hand column of the comment letters, In some instances, no response was
necessary; in these cases the response indicates that the comment was noted.
All comments requiring corrections are referenced to Section 3.
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COMMENTS AND RESPONSES

FEDERAL AGENCIES

RAM 81AW-1 bJT



'a A...... .., V. ..

may tacqk ) UNITED STATES ENVIRONMENTAL PROTECTION AGENCV d;.IccV:..tlts la,' ,:,,. cA:

TS~smin~rrmrF inal E, li I carin 10 vest I'll '

gial my and n rr .o 1 .-

Iclonol Paul aliIch, Jr.I DsTrict Ena iner - tIe .m.a ES.

Corpi oT Engineers. San rancisco District
2)1 Majn StreeT

San Francisco. CA 940S Fed.al d 412 11 1 ....

The Environenna 1 P.oteCt on Agency EPA, has received and dredged _ Till nrea

reviewed mhe DraT Environmental Statement/Environmental Im- practcatln and olulnr nenal
pact Report IES/EIR) titled NORTH RAY A.QUEDUC (PHASE , does no! ,nc'lic- a .. c ,

FACILITIES$, SOLANO COUNTY, CALIFORNIA. 2 -e aersctr nited Sute'.
with She proposed ac!;onwc.l

The EpA's comments on the DeaT ES/Elm have been classified guidelines it eInate , Ic " It
as Category £0-2. Defini ions of the categories are provided pr an
by The enclosure. The classification and The dane of Ehe ES i

EPA's comments will he poblised te the Federal I e p n proposed projecT.

accordance with o responSibllity ho inrOnt--e'il of
n ,w on proposed Federal Actions under Section 309 of The e-aliatmoc f ol ornr.t a r
rClean nir Act. Our procedure is to cateqorize our com- part on thr facat. SI-cr.

ments on both the envronments1 conseqInces of the proposed 210.1!. Howccer. he tt'cmr..n

action and the adeqacy of The environmental statement. not aretOis.achf . 1
3 dourly demonstratn4 Iat i -

The EPA appreciates the opportunity to comment on this Draft Tacilities woild tact a

ES El an Id regcestn fioe copies of nhe Fina tnE /ETA shen et intr indioid-allcn ;n
probatle inpact of 1o- n!
e cosystem.

It co " aco any qienttont regarding our conoents, please non-
Tact Stan Sak.i, UES Nevin Coordinator, at I415 556-las!. saterQ'ality 2

Sincerely yours, 1. The niard ct e sy2-.

wnered 1l on.-cn 
1

'l '. -

Steil., M. Prindivillle Es/El indiato c -a

Anting Reqional Adnntrator the commercial and itds.te plan sinco nde 1nat f-- 
,

Enclosure gaantify this potental 0Stro3,
Compendium on Industriatl r Al. e 1
in California, coeled in 19'8 t r T
of Emecgency Sericcs. mn or of ma.

prooide data on t.e sn f
tia1 in this ct,r. The .nn . F:-
estinate of Ihe cosrcatl p tenI
and .dathia I .se.o a!
for the res montial ser.

-2-

2. In the discussion of the mater gal.ty impacts of the Air Qaalmho Comenrts
propoeI profect on the Delta, the ES/fIR states on page
313 tat DWR has egot iated agreements with water agencies t. The first sentece of Sec .1.

ho guarantee water qality during State Rater Project roomed to stahe that toe Sacaae''' Vr
5$.! op-ration -ndor mott condinions. Thin issue should 7 portIo of Slao CstI I an

5 he aitrez mse ore filly, indicatieg hor additional eel eane ozone. :otn I !Oe inr'f .;d " . .
To the Sacramento River (an despribed on page I A n be by the the, -ozone.'
garoteed aithat 3eopardizing SWP ater obligations.
Methods for protecting Delta water quality shold be dis- 2. The lead plaviro ash-cy
cs';m i 'he event that additional release. ,snno tea

Nanentc Area It the At-, tn-orguoth'.d meris ISACOS .

3. The ,af't ESEIi discusses on pagen 134-135 and page 142 3. Population prt e ot incloded lo tilc Aht '1- 1
otter nitiqation easres ahich will be considered dueing Area Governmhn lABAGlt, -hrl.98 "cAnt '0

6 constract on and operation. The oe and me Cnrpn shoald g used for the 181 nonattainment Arra Fla- , "!
commit to the following mitigation measures addressed in a Solaro County population f 246 o3, -cnd t,-.4
the Draft ES/EIR: (1990). The Final EStIc nhcd i:ild tI ;_,

a. Employ special ersio conrol measures to reduce 4. The amont of growth that cold he mcc :
sedimentation during construction (p. 134); project appears to te greater than rc t- it

hy the 1981 Sonattainet Area plan Iota'.
A. cevmgetate onstruction-disturbed areas (p. 134); propoted proNct may So inconstnt s'ith 100

plant being deoeloped. The Final Es-Ely
c. Determine the temporary and permanent impacts of 10 both AOAG and SACOC have certif ed that the pr. Ce- a

dematering and protect any existing strctures from its induced growth are consistent mthtthr I
subsidence p. 134), tainment Area Plans. It should also I "dica e t1e

Coanties' General Plans, with renpect tv - i-p0(11
d. Monitor groandwater guality inoerowa pool areas if employment. and housing reflect the growth induced py

Alternatire 2/2A is chosen (p. I4): proposed project.

e. Comdoct nomprehensive Water qality mtudies to deter- S. Section 5.4.i contains several statrnents-- t

mine the suitability of using Cache Iloogh or Lindsey revisod to prooide the public oitt a er-fe ' ,- a
Slough for drinking water supplies (P. 1423. of the present stat's and ditect i t,

ning in Soia.! County. T "'
In addition, mitigation measures foe distarbanees to Rub- follos
macface irrigat ion and drainage systemn should be deneloped
if Route I is chose. a. Thr 1.st tent 1 M Se1-c m 4.. '.

be - to r-ad:

'Si'u Iet I.q tona,t ',o ,,. ) .

, , . la u-V, Pa. 1.0 ... ,

loyalelyc,.te 'n,',n''{,' ;
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UTED STATES
DEPARTMENT OF THE INTERIOR I... , Of St .-. c

OFFICE OF THoE SECRET-~ nruOca Y en relo y i~i nto
0  

tce
ire1 - . r ,re z oe'' Iro Iea it tn nientn ones

3 Ajitso nt', ... c. . inc daeh oou dt detenin

Jt1 1" .-9,1 K I 'd an ste. .,-lo cneeac

nnearntin' 
C-nec. 

'K'i~ ch 4ut Ice'> It-

San eP Irt .1 he t in tro has 2e - h rf - C etlsat-5 TI fid eoe

arps 11 Fanli ie ),enellyeroe
ht1 I-a in _ St t Sti imatneotroenthBy qeuct(' M I

San oue n t'sc Ca flnrni th941 o i g c mm n s ae2r v de5o 
o e~ -

4o h R etere n ce o u r Onu sn adw r e o r e e , e i e c . o c

Fisbe 
crane todlf tiuce Rnati Pe o rto.

SOf n C ounty, 1 Calnf rnia. Inn tot mn relted to are pr d e tor yea use e~ u e t

pPaqplO, 
table they what- 

nede 
tne 

bore 
otr tt wantt 

aaten of 
gu-c 1 l .-

ancdonundeton.ddrS dI e 6SER Swt'y'it'IS leaing te buay taat ion' 1 nl "B") Soan Coy wte

In. r epn set o pourq u ls e e t ens pr I n d the ft e su t an thii e eagft t4tb Pa a0.~ ~ ~ . t e i t r n u p o o . 2 n - t . p .
0 

o

of nnar e . n.t.. ths acetes read topathos area ofte i - guty itnaseint , sa .a ..apa. oil. oy ed1,3 ar-t.

jet aoue b a dressoted hroset. ofThe onensad asarulte rftae It Por 3 frgIren tO lcue ngetrtarse

terestialaseot atteeprjee. te d onen isefilet. oinner t nioal erld reqires inbOsn deficiteoin on e o-st I I r,,- ron'fa

orsntn nfritiaon aguaqotis resources at tee thref'eternt4,ine'dinrsinwtrbnentu Snno anntaredt 'nonn

sits, etdenntethi tak o inoetiaton. statemnents are presented as to

tee retatine value oft thse sites and are used to determine relation Inpacts. 
Pagel 9,Paro 3.2..0.1 what aot be i tneua ty fSn ner.o .in

We osestion the oalidnt o f this IProcedure and believe teah e prsn nl-9 b IspsdO i noint n asie tat oeta nann

s- in y ofrjs tpe t a uot iI reoaee h usioa. t Considering they tn beonlon

oonleiy tth g ie reoorces of the Delta, and the controversy surround-tob Ild
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Commenting Entity: U. S. Environmental Protection Agency

August 31, 1981

Response 1

Diversions from the North Bay Aqueduct, while small, contribute to cuinilative
effects of existing and planned projects. There are two general areas of
existing cumulative effects. One is impacts of cumulative diversions on the
Bay-Delta estuary system. The other is the impacts of cumulative water
storage requirements to provide releases to provide protective flows for water
quality, fish, and wildlife and to meet contractual commitments of water
purveyors. Future water development will require construction of additlonal
storage facilities to provide water for releases to supplement summer and dry
year flow conditions. This response describes the affected environment, the
impacts of existing projects on the environment, and the additional impacts
caused by the North Bay Aqueduct and other planned projects. Finally, this
response will discuss mitigation measures that both the Department and other
project proponents could or are intending to take with regard to cumulative
impacts.

Cumulative Impacts on the Bay-Delta Estuary

The complex environment of the Bay-Delta estuary system has been impacted by
many factors: (1) land reclamation; (2) waste water effluent and surface
runoff from local and upstream urb - dovelopment; (3) oil spills; (4) drainage
and leaching water discharge from De:lta and upstream agricultural water use;
(5) commercial fishing; (6) sports fisr ing; (7) construction of deep water
channels; (8) use of natural inflows 'by gricultural and urban development,
upstream storage of natural inflows by the Central Valley Project, State Water
Project, Hetch Hetchy Aqueduct project, and Mokelumne Aqueduct project; and
(9) Delta diversions by the Central Vallv Project, State Water Project, local
municipal and industrial water users, and Delta agricultural water users.

These are still the main factors that impact the present Bay-Delta estuary
environment, except for commercial fishing in tne Delta region. Commercial
fishing still occurs in the Bay, mainly for bait. Salmon, which migrate
through the estuary system from the ocean are presently subjected to
commercial fishing in the ocean.

Natural features of the Bay-Delta estuary - affect the environment are
ocean tides and salinities, fresh water in Lows, and interior Delta flow
patterns. Ocean salinity intrusion varies with inflow rates. Tide fluctua-
tions occur in regular cycles throughout the year. Historically, the range of
inflows varied greatly between winter and summer periods. In some years
before water development occurred, salinity intrusion caused nearly all of the
estuary channels to reach chloride concentrations in excess of 1,000 mg/L.
This occurred in 1924, 1926, 1934, and 1939.

Water development has, in general, reduced the monthly variation in Delti
inflows by decreasing winter inflows and increasing summer inflows. Water
development has also caused reductions in total yearly Delta outflows. The
unimpaired natural inflow to the Delta is an average of about 30 million
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acre-feet (MAF) per year. This volume is currently being divided between
upstream storage, upstream use, Delta use, Delta exports, and Delta outflow.
Currently the average annual upstream use and project storage is about
8.8 MAF/year, Delta outflow and consumptive use needs are about 5.7 MAF/year,
project exports are about 6.1 MAF/year, and Delta outflows in excess of
minimum requirements total about 9.4 MAF/year.

The major areas of the Bay-Delta estuary include the Sacramento-San Joaquin
Delta region, the Suisun Marsh, and the San Francisco Bay complex. Each of
these areas support a rich environment of fish and wildlife.

The Delta region includes about 740,000 acres and constitutes the statutory
Delta. Cultivated land in the Delta totals 550,000 acres.

Land reclamation of the former marshlands has removed much of the once lush
expanses of native vegetation; however, the Delta remains a habitat for a
multitude of fish and wildlife species. Salmon, shad, and steelhead migrate
through the Delta. The estuary provides an important nursery area for striped
bass. The Delta contributes 20 percent of the pheasants harvested in the
State. Ten rare and endangered vertebrate species are known to occur in the
Delta, none of which are exclusively confined to that area.

The Sacramento-San Joaquin Delta region is within the area bordered by the
cities of Sacramento, Stockton, Tracy, and Pittsburg. The Delta islands are
sparsely populated. Upland areas, particularly in the western Delta have
undergone steady industrialization and urbanization. Recreation and second
home developments have begun to encroach on the edges of the peat land.

The Delta, with its vast waterways and picturesque settings, constitutes one
of the major recreation attractions in California. The major environmental
problems for the Delta are:

o Wildlife Habitat: Disappearance of critical marsh and riparian lands.

o Land Subsidence: Causes seepage and levee failure.

o Export Diversions: Cause flow reversal problems and decreases in annual

total outflow volumes, which increase ocean salinity intrusion and can
adversely affect fish.

o Water Quality: High concentrations of mineral salts in the southern Delta.

Dissolved oxygen problems in the San Joaquin River Deep Water Channel near
Stockton and in dead-end sloughs. Waste discharge from subdivisions, house-
boats, marinas, municipalities, and industries. Increased salinity from
irrigation return flows.

o Fish: Diversions and localized poor water quality adversely affect striped

bass, salmon, and resident fish, as well as their food organisms.

o Agriculture: Major problems with drainage, soil conditions, and poor water

quality in some areas.

The Suisun Marsh region, about 40 miles east of the Golden Gate, is an impor-
tant segment of the Pacific Flyway for waterfowl and constitutes 10 percent of
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California's remaining natural wetland on the Pacific Flyway. The southerni
corner of the marsh is west of the confluence of the Sacramento and San
Joaquin Rivers. Freshwater outflow from the Delta directly affects the salt
balance of the marsh.

Most of the 55,000 acres of marshland and small waterways are enclosed within,
a levee system. About 45,000 acres (82 percent) are privately owned aid used
primarily for duck clubs. The remainder (18 percent), owned by the State,
includes waterfowl management and refuge areas and public recreation areas.

The expanses of unbroken native habitat and the wide diversity of vegetation
and aquatic conditions that prevail make the marsh a valuable wildlife
habitat.

The primary use of the marsh is for duck hunting. The diverse resources of
the marsh also provide opportunity for a broad spectrum of public recreation
uses. The area supports up to 20 percent of California's wintering duck popu-
lation and a variety of residential and anadromous fish. It also constitutes
part of the range of several rare and endangered species.

The major environmental problem for the marsh is maintenance of proper vegeta-
tive composition to support existing wildlife. This requires a water supply

of adequate salinity concentration to permit continuation of vegetative
management practices.

The San Francisco Bay complex comprises portions of all of nine surrounding
counties and includes San Francisco, San Pablo, Suisun, Grizzly, and Honker
Bays. The entire estuarine complex covers almost 435 square miles and is
rimmed by 275 miles of shoreline. The habitat afforded by the Bay and
surrounding lands supports a multiplicity of fish and wildlife species. The
Bay complex is among the most urbanized areas in California.

The largest surface water inflow to the Bay is provided by runoff from the
Central Valley (Delta outflow). Flushing of pollutants from the upper bays is
affected to varying degrees by operation of the Central Valley Project and
State Water Project. In general, the projects provide greater summer inflow
and somewhat less winter inflow than would otherwise occur.

With continued population and industrial growth, a primary concern is the
effect of increased waste discharges on bay water quality, regardless of
project operation.

The major environmental problems of the Bay complex are:

o Water Quality: Municipal and industrial waste discharges causing adverse

effects on fish and invertebrates; reduced diversity of benthic organisms;
and low dissolved oxygen in shallow areas of bay, reaches of Napa and
Petaluma Rivers, and southernmost part of bay. Excessive algal
concentration in localized areas of South Bay and Suisun Bay. Odor and
floating materials. Numerous oil spills.

0 Delta outflows in winter, which are of large volume and short duration, can

cause fresh water to penetrate well into the Central Bay and be brought into
the South Bay by tidal exchange. Such events cause salinity stratification
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in much of the South Bay that can persist for several weeks or months

following the initial appearance of fresh water. Reduction of these inflows
may adversely affect the Bay environment.

Cumulative Impacts on Reservoir Storage Development

Diversion projects require reservoirs for storage both upstream and downstream
of the Delta. The specific environments will vary, depending on where the
reservoirs are located. They can be located in areas of significant biolog-
ical, cultural, or historical value. General impacts associated with develop-
ment of surface and ground water storage include:

° Disruption, displacement, compaction, and over-covering of soils.

o Change in topography or ground surface relief features.

o Potential destruction, covering, or modification of unique geologic or

physical features.

o Changes in deposition or erosion of existing waterways.

o Exposure of people and property to dam failure hazards.

o Some additional air emissions due to construction activities and additional

population growth around reservoir locations.

o Changes in the course or flow patterns of natural rivers.

o Changes in absorption rates, drainage patterns, and amount of surface water

runoff.

o Alterations to the course or flow of floodwaters.

o Changes in the amount of surface water in various areas.

o Changes in surface water quality, temperature, dissolved oxygen, and

turbidity.

o Alteration of ground water flow and quantities.

Changes in the diversity of species of plants, potentially affecting unique
or rare and endangered species.

o Reduction in acreage of any agricultural crop.

Changes in habitats for animal life, potentially affecting unique, rare, or

endangered species.

o Introduction of a barrier to the migration and movement of animals.

o Some noise level increases resulting from recreation and local population

growth.
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o Development and use of the natural resource of water.

o Local population and growth rate increase around new reservoirs. Also,

changes in population distribution and densities. These changes in popula-
tion can impact housing, transportation, public services, and utilities.

o Potential increased energy use from development of certain ground water
programs and offstream storage reservoirs. Instream reservoirs can develop
new hydroelectric energy supplies.

o Increases in various recreational uses.

o Potential alteration or destruction of cultural resources.

General Impacts of Existing Projects

In general, the North Bay Aqueduct could contribute to cumulative impacts by:

o Causing diversions, which could affect striped bass, salmon, and resident

fish and their food organisms. The Department of Fish and Game estimates
that current fish and wildlife levels in the Delta are about 60 percent of
historical average levels and that they will continue to drop. (See
Bulletin 76 and Department of Fish and Game report, "Restoration of Fish aad
Wildlife in Sacramento-San Joaquin Estuary", June 1978.)

o Reducing unregulated outflows, which could cause changes in the Bay-Delta

environment.

o Increasing the need for upstream storage to provide releases necessary to

maintain water quality in the Delta.

This discussion will focus on the related projects and impacts listed above.
Such projects that are related to the North Bay Aqueduct include the Central
Valley Project, the Hetch Hetchy Project, the Mokelumne River Project, and the
State Water Project, all of which utilize natural inflow to the Delta.
Descriptions of these projects are presented below.

Existing Federal Central Valley Project

The existing Federal Central Valley Project reservoir systems providing Delta
export supplies and augmenting low summer and fall flows to the Delta are:
the Shasta Division, the Trinity River Division, the Folsom Unit of the
American River Division, and the New Melones Reservoir on the Stanislaus
River.

Shasta Lake, on the Sacramento River above Redding, regulates floods and
stores winter runoff for hydroelectric power generation, irrigation in the
Sacramento Valley, recreation, and Delta exports. These supplies are supple-
mented by diversions from the Trinity River Division.

Clair Engle Lake and Whiskeytown Lake are the major reservoirs of the Trinity
River Division. Folsom Lake regulates flows of the American River for flood
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control, power, irrigation, municipal and industrial use, fish and wildlife,
and recreation.

New Melones Reservoir was planned to be operated for flood control, local
water needs, power, fishery enhancement, and water quality control for Si
Joaquin River inflows to the Delta. However, the State Water Resources
Control Board has restri ted the level of filling New Melones Reservoir until
contracts are executeG r use of the additional water developed by the
reservoir.

San Luis Reservoir and associated pumping and generating plants are joint-use
facilities of the Central Valley Project and the State Water Project. Water
diverted from the Delta at the Tracy and Harvey 0. Banks Delta pumping plaits
is pumped southward to San Luis Reservoir primarily during winter and sprinig
for release to service areas during summer and fall.

The major conveyance facility of the Central Valley Project is the Delta-
Mendota Canal, which diverts water from the Delta at the Tracy Pumping Plant
and transports it southward to San Luis Reservoir and various service areas.
Over half of the water diverted by the Tracy Pumping Plant is delivered to the
Mendota Pool for distribution to holders of downstream water rights who
exchanged their rights to San Joaquin River flows for Central Valley Project
water.

The flows of the San Joaquin River stored at Millerton Lake are distributed
north and south by the Madera and Friant-Kern canals.

The Contra Costa Canal also diverts water from the Delta to serve industries
and municipalities in parts of Contra Costa County.

The Delta Cross Channel, 30 miles south of Sacramento, helps provide for
regulated passage of Sacramento River water through Delta channels to
Delta-Mendota Canal and Contra Costa Canal pumping plants.

More than 60 agencies have contracts or commitments with the Central Valley
Project for long-term water supplies from the Delta. The project currently
exports 3.4 million acre-feet yearly and will ultimately export about
4.3 million acre-feet in a normal year if existing, authorized, and planned
project facilities are operational.

Hetch Hetchy Project

The Hetch Hetchy Project delivers municipal and industrial water supplies to
the City and County of San Francisco. This project stores water on the
Tuolumne River and Cherry Creek, both tributaries that provide natural inflow
to the Bay-Delta estuary. The project diverts the stored water supplies by an
aqueduct around the estuary system, thereby reducing the natural inflow to the
Delta. The two major reservoirs of this project are the Hetch Hetchy
Reservoir on the Tuolumne River and the Cherry Lake Reservoir on Cherry Creek.
These reservoirs have maximum storage capacities of 360,000 acre-feet and
268,000 acre-feet, respectively.
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Mokelumne River Project

The Mokelumne River Project reduces the natural inflow to the Delta in the
same manner as the Hetch Hetchy Project. This project stores and diverts the
water of the Mokelumne River system to supply water for the East Bay Municipal
Utility District. The Mokelumne River is a natural tributary to the Delta.
This project has two storage reservoirs on the Mokelumne River -- Pardee
Reservoir, with a maximum storage capacity of 210,000 acre-feet, and Coma ::..
Reservoir, with a maximum storage capacity of 431,500 acre-feet.

Existing State Water Project

The key legislation for construction of the State Water Project was the State
Water Resources Development Bond Act (Burns-Porter Act), ratified in the
November 1960 general election. This act authorized the sale of $1.75 billion
in general obligation bonds for primary financing. The project began service
to the South San Francisco Bay area in 1962, to the San Joaquin Valley in
1968, and to Southern California in 1971.

State Water Project facilities extend from Plumas County in the north to
Riverside County in the south. The Project was planned to deliver 4,230,000
acre-feet of water annually to service areas in Northern, Central, and
Southern California. The 444-mile California Aqueduct, which begins at the
Harvey 0. Banks Delta Pumping Plant, is the principal conveyance facility of
the project. The Project now includes 22 dams and reservoirs, 6 power plants,
and 16 pumping plants.

The annual dependable yield of the State Water Project with existing facili-
ties and water quality standards is about 2,300,000 acre-feet for the 1928-34
critical dry period. This yield is projected to decrease to about 1,700,000
acre-feet annually sometime between the year 2000 and the year 2020 as the
result of increased use in areas of origin, maturity of contractual obliga-
tions of the Central Valley Project, and other prior rights.

The main storage facility is Lake Oroville, on the Feather River in Butte
County. Other major facilities in the Oroville area are the Edward Hyatt
Power Plant, Thermalito Diversion Dam, Thermalito Power Canal, Thermalito
Forebay and Power Plant, Thermalito Afterbay, a fish barrier dam, the Feather
River Fish Hatchery, and various recreation and wildlife areas.

Water releases made for fish propagation and other purposes, together with
irrigation return flows, move down the Feather and Sacramento rivers and then
into the Delta channels. These releases and unregulated flows of other tribu-
taries are sufficient to meet current export requirements of the State Water
Project, allowing reasonable deficiencies in agricultural supply during a
critically dry period. By the mid-1980s, this will no longer be true because
export requirements and upstream depletions will increase. Releases are
augmented as necessary during low runoff periods to meet shortages in the
Delta for internal uses and for salinity control and to protect the quality of
export water. These flow augmentations are made in coordination with releases
from Central Valley Project reservoir3 when that project is being operated to
meet Delta water quality standards.
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The major conveyance facility of the State Water Project is the California
Aqueduct, which diverts water from the Delta at the Harvey 0. Banks Delta
Pumping Plant and transports it southward for storage in the Federal-State San
Luis Reservoir and for use by State Water Project water contractors in the San
Joaquin Valley.

At the northern base of the Tehachapi Mountains, the A. D. Edmonston Pumping
Plant lifts California Aqueduct water nearly 2,000 feet up the mountain. The
water then crosses the mountains through a series of four tunnels. The
aqueduct divides south of the Tehachapi Mountains. The West Branch transports
most of the water through Pyramid Reservoir to Castaic Lake, northwest of Los
Angeles. The East Branch delivers water to Antelope Valley and terminates at
Lake Perris in Riverside County.

The 43-mile South Bay Aqueduct takes water from the California Aqueduct for
delivery to water contractors in Alameda and Santa Clara counties.

The 96-mile coastal branch of the California Aqueduct was planned to deliver
water to San Luis Obispo and Santa Barbara counties. The initial 16 miles has
been built, making water available to two San Joaquin Valley water
contractors.

Phase I of the North Bay Aqueduct was completed in 1968. Since then a
temporary supply of water from the U. S. Bureau of Reclamation's Solano
Project has been pumped by means of an interim pumping plant into the Phase I
facilities and then delivered to Napa County.

A recent addition to the State Water Project was the enlarged John E. Skinner
Delta Fish Protective Facility. The Department of Water Resources is
proceeding with enlargement of this facility on the intake channel of the
Harvey 0. Banks Delta Pumping Plant, adjacent to Clifton Court Forebay.

Studies of the enlarged facility show that fish screen efficiencies will be
improved significantly for striped bass, decreased slightly for chinook
salmon, and unchanged for white catfish. The Department of Fish and Game
found the enlargement will have an overall beneficial impact on the
fisheries.

Although the enlargement will increase fish screening efficiencies, the
Department of Fish and Game considers any salvage system in the south Delta
inadequate because during much of the year fish in this major nursery area are
too small to be screened with the louver system. Furthermore, the fish that
are successfully screened must be handled and trucked to the western Delta;
substantial losses occur due to handling and diverting the fish from their
normal migration routes. According to the Department of Fish and Game, no
screen at the present location could prevent exports from depleting fish
populations and their food supply.

If the Peripheral Canal is not built, further design changes at the existing
facilities will be considered. Experience gained in operation of the enlarged
fish facility, particularly with use of perforated plates in the secondary
system, should be helpful if redesign is necessary.
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Existing Safeguards

A number of safeguards already protect Delta water quality. Federal and State
agencies that issue regulatory permits for construction and operation of
projects such as the North Bay Aqueduct are discussed in the Draft ES/EIR,

Chapter 2, pages 7-10. Other specific safeguards discussed in Bulletin 76
(pages 28-29) include the following.

Delta Protection Act (1959)
(Water Code Section 12201 et seq.)

o Section 12201 recognizes both the needs of the Delta and the needs for

exportation of water from the Delta to other parts of the State.

o Section 12202 states that the State Water Resources Development System, in
coordination with operation of the CVP, shall provide salinity control and
adequate water supply for users of water in the Delta.

° Section 12203 declares it to be "the policy of the State that no person,
corporation or public or private agency or the State or the United States
should divert water from the channels of the Sacramento-San Joaquin Delta to
which the users within said Delta are entitled."

o Section 12204 reads: "In determining the availability of water for export
from the Sacramento-San Joaquin Delta no water shall be exported which is
necessary to meet the requirements of Section 12202 and 12203 of this
Chapter."

Area-of-Origin Statutes
(Water Code Sections 10505 and 11460-11463)

o Declares the Delta to be part of the Sacramento River watershed.

o The area-of-origin legal concept sets forth restrictions and limitations to

protect the water requirements of the county of origin or the watershed in
which water originates.

o The protection grants the areas of origin the right to construct projects or

make diversions without being subject to the prior rights acquired under the
State applications for the SWP.

o "It also grants the Delta, and all other areas of origin, certain preferen-

tial rights to contract for project water within the general framework
established in the State water supply cor.tracts" provided that payment is
made for benefits from the project.
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State Water Resources Control Board Water Rights Appropriation Process
(Current Decision Affecting Central Valley Project and

State Water Project is Decision 1485)

o Establishes water quality standards for the Delta as a condition of appro-

priation permits issued to DWR and USBR for agricultural, municipal, and

industrial uses and for fish and wildlife purposes.

o Requires control of the level of exports and releases from upstream storage

reservoirs to meet minimum water quality at specific locations in the

Delta.

o Requires DWR to establish a Delta water quality monitoring program.

o Reserves jurisdiction to revise or formulate additional terms and conditions

in the water rights permits.

o Mandates a study of Delta freshwater outflow needs of the San Francisco Bay

ecosystem.

o Requires an environmental impact report.

Porter-Cologne Water Quality Control Act and

Federal Water Pollution Control Act

o Require establishment of water quality control plans for water basins. The

current Delta Plans were adopted by the State Water Resources Control Board
when it adopted Decision 1485.

Fish, Wildlife, and Recreation Requirements

Established by the Legislature

o Point out that the California Water Code requires preservation and enhance-

ment of fish and wildlife by the SWP.

o State that in planning water development projects, DWR must give full

consideration to all beneficial uses of the State's water resources.

Constitution of the State of California

Requires that water supplies be used reasonably and beneficially.

Impacts of the North Bay Aqueduct

In 1978, Department of Water Resources Bulletin 76, "Delta Water Facilities",
analyzed the operation of existing and proposed facilities (including the
North Bay Aqueduct) of the State Water Project and the federal Central Valley

Project. The analysis considered the needs of: (1) the State Water Project,

(2) the Central Valley Project, (3) upstream diversions and storage made for
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projects such as the Hetch Hletchy Project, Mokelumne River Project, agricul-

tural irrigation, and other use, (4) Delta agricultural consumptive use, and
(5) the Bay-Delta estuarine system. The evaluation used variations in
historical hydrology that occL:'ed between water years 1921-22 and 1970-71.

The unimpaired natural flow to the Delta averages about 30 million acre-feet

per year. The average annual volume is divided between upstream use and
project storage (about 9.4 million acre-feet), Delta needs (about 5.7 million

acre-feet), project (CVP/SWP) exports (about 6.1 million acre-feet), and

excess Delta outflows (about 9.4 million acre-feet). The total anount of
unimpaired natural flow is more in wet years and less in dry years. A
component changed by water development is total annual Delta outflow volumes
in excess of minimum protective requirements (see page 13 of Bulletin 76 for

charts showing Delta uses of water).

The major water-using component is the combined SWP/CVP projects. Areas

served by the projects and the percentage of water delivered to such areas are
also shown in charts on page 13 of Bulletin 76.

The North Bay Aqueduct diversion will have a minor incremental impact on Delta
outflows and Sacramento River flow during uncontrolled flow periods. Uncon-

trolled flow periods occur when all Delta protective outflow requirements are
being exceeded by unregulated natural inflow. This period normally includes
winter and spring months when Central Valley runoff conditions are high.
Uncontrolled flow periods last longer in wet years than in dry periods. The
proposed North Bay Aqueduct diversion location will not significantly affect
Delta flows in the San Joaquin River, Old River, and Middle River, which are
now subjected to reversals from existing Central Valley Project and State

Water Project exports. This proposed diversion can have a minor incremental
impact on the fishery by diverting at the proposed sites. These impacts will

be cumulative on the Bay-Delta estuary. In addition, the North Bay Aqueduct
will incrementally add to the nee,, For new project reservoirs. A reservoir
will have local environmental impL-cs and growth-inducing impacts.

The Central Valley Project and State Water Project presently have average

annual screened diversions of about 6.1 million acre-feet per year. Also,
about 2,000 privately controlled unscreened diversions for agricultural irri-
gation divert about 1.6 million acre-feet per year. The North Bay Aqueduct
maximum annual entitlement represents less than one percent of the total Delta

diversions.

North Bay Aqueduct diversions will not reduce Sacramento River flows or Delta

outflows during controlled flow conditions, which exist when Delta protective

flows, as set by Water Right Decision 1485, are being maintained by project

storage releases. The N3rth Bay Aqueduct diversions will be replaced by
project storage releases during periods of controlled flow. These releases

are planned to guarantee Delta outflows to protect the Delta's environment and
beneficial water use. These replacement releases will maintain necessary
protective flow requirements for the Sacramento River and Delta estuary.

The ratio of North Bay Aqueduct diversion to the flow in the Sacramento River

varies by month and year type. The North Bay Aqueduct maximum monthly diver-

sion represents about 2 percent of the average April-June Sacramento River
monthly flows during critical years. Critical years occur on the average of
once every 10 years. In addition, the North Bay Aqueduct maximum diversion is
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less than one percent of the average Sacramento River monthly flow. This
ratio describes the percent of project storage releases necessary to replace
North Bay Aqueduct diversions during controlled flow conditions. During July
in a critical year, this ratio could be as high as 11.5 percent. The North
Bay Aqueduct maximum monthly diversion is less than 0.5 percent of the average
monthly uncontrolled Delta outflows of all year types. The above values are
based on 1990-level operation studies using 50 years of historical hydrology
as input.

The maximum incremental upstream storage that will be needed for the North Bay
Aqueduct diversions represents less than one percent of current upstream
storage volumes.

Impacts of Proposed State Water Project Facilities

Bulletin 76 established a program that would provide comprehensive protection
for the Delta and the Suisun Marsh while meeting the year 2000 water needs of
the Central Valley Project (CVP), State Water Project (SWP), non-CVP/SWP
upstream use, and Delta consumptive use. Uses of Delta water and areas where
CVP/SWP water is used are shown on pages 13 and 14 of Bulletin 76. The
Bulletin 76 program, described in more detail below, includes the Peripheral
Canal as a Delta transfer facility and an important means for improving the
fisheries to average historical levels, storage reservoirs upstream and down-
stream from the Delta, Delta and Suisun Marsh protection facilities, and waste
water reclamation, ground water, and conservation programs.

Water Needs

Bulletin 76 contains an operation study of the entire system of existing and
proposed SWP and CVP facilities using 50 years of historical hydrologic condi-
tions adjusted for the year 2000 level of development. The 50-year operation
study results are shown by Figures 40 to 43 of Bulletin 76. These results
show CVP and SWP systems operation, annual Delta water supply and disposal,
typical flow and quality routing, and estimated monthly average quality for
the year 2000 level of development. These are based on operation studies
performed for the 50-year historical period.

Bulletin 76 showed a projected export demand by CVP/SWP project users of
7.7 million acre-feet annually by year 2000. This demand assumed 0.6 million
acre-feet not needed because of conservation and waste water reclamation.
Existing facilities could provide a firm yield of 5.2 million acre-feet. The
Bulletin 76 program would supply 3 million acre-feet per year, increasing the
projects' firm yield to 8.2 million acre-feet. This provides 0.5 million
acre-feet as a contingency against forecasting uncertainties or that can be
applied to increases in SWP demands beyond the year 2000 (see page 105).
Annual variation of water supply and disposal for wet years is shown on
page 106.

In the Bulletin 76 year 2000 studies with planned future facilities, Delta
consumptive use was maintained at a constant 1.6 million acre-feet per year.
Minimum Delta outflow required to meet water quality and fishery criteria
averaged 3.6 million acre-feet per year, varying from a high of 4.9 million
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acre-feet in a wet year to 2.2 million acre-feet in a critical year. Delta
export averaged 7.6 million acre-feet per year, varying from a high of about
9 million acre-feet to a low of about 5.5 million acre-feet per year. The
potential for intermittent surplus water export averaged about 350,000 acre-
feet per year, with none being available in the drier years. Finally, excess
freshwater Delta outflows averaged almost 7 million acre-feet per year,
varying from a high of about 25 mllion acre-feet in the wettest year to very
little in the driest year. These results were based on controls similar to
Decision 1485 criteria.

Total Delta outflow, the sum of minimum required Delta outflow and excess
Delta outflow, averaged 10.5 million acre-feet per year, varying from a high
of 30 million acre-feet in a wet year to a low of about 2.2 million acre-feet
in a critical dry year. Had the study been performed using the Delta Water
Quality Plan currently in effect, the results would be similar.

Firm water deliveries of 7.7 million acre-feet were maintained in about 80 to
85 percent of the years, with the lowest delivery being 6 million acre-feet in
a typical critical year. This was accomplished by withdrawing water from
project storage -- both surface and underground -- south of the Delta and
applying predetermined deficiencies to agricultural supplies in critical
years.

Because each hydrologic year is different, the amount and timing of both
export and releases from the Peripheral Canal would vary from year to year and
from month to month. To demonstrate operation for projected year 2000 condi-
tions, a typical diversion and release pattern for winter, spring, and summer
conditions for a critical year (1934), above-normal year (1946), and wet year
(1942) are shown in Figure 42 in Bulletin 76. Figure 43 of the Bulletin shows
Delta water quality conditions at selected locations for a full 12-month
period for each of the same three classifications of years.

The North Bay Aqueduct is included in this study as a proposed Delta
diversion. The requests for entitlement water deliveries from the North Bay
Aqueduct (shown in Table 13 of the bulletin) amount to 54,000 acre-feet in
year 2000 with a maximum annual entitlement of 67,000 acre-feet. This
requested entitlement delivery for the year 2000 used for this operation study
is larger than the projected supplemental M&I water needs shown in Table
3-3(F) of the Final ES/EIR. Since the bulletin operation study uses a larger
diversion, it will have conservative results in connection with the North Bay
Aqueduct diversions. The maximum annual entitlement has not been changed for
the Final ES/EIR.

Figure 23 of Bulletin 76 compares North Bay Area maximum annual entitlements
to other SWP contracting agency entitlements. Table 13 shows SWP contractors'
requests for entitlement deliveries in 1990 and 2000. A summary of the North
Bay Aqueduct and other SWP and CVP Delta export requirements and capabilities
to the year 2000 is shown on Table 19 and Figure 25 of the bulletin. The
potential shortages in supplies noted on Figure 25 will be offset by new
storage facilities. These facilities and the additional firm annual yield
that can be developed are shown on Table 29. These values are for a year 2000
level of development.
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If the Bulletin 76 program is instituted:

o The fisheries would be restored to average historical levels.

o Current or improved salinity control would occur.

o Suisun Marsh would obtain full protection.

o A number of storage reservoirs would be built, causing local adverse

impacts.

o Unregulated flows would be decreased.

If the Bulletin 76 program is not implemented (or if only parts are
implemented), demand could be more than yield, thus requiring greater
deficiencies to be taken by CVP/SWP contractors in dry and critical years.
Impacts on fisheries and on salinity control will depend on what other
alternatives, if any, are instituted, and what actions the State Water
Resources Control Board may take regarding Bay-Delta standards. Impacts may
also occur from other projects not included in the Bulletin 76 analysis.

Delta Protection

The 50-year operation study showed that the year 2000 Delta export demand of
7.7 million acre-feet per year could be met while providing all area-of-origin

requirements and a comprehensive Delta protection program. This comprehensive
protection includes meeting the specified Delta salinity and environmental
criteria and project operational constraints listed in Tables 4 and 5 of
Bulletin 76. These criteria and operational constraints provide protection
for:

o Western Delta agricultural applied water (with or without overland

supplies).
o Interior Delta agricultural applied water.
o Southern Delta agricultural applied water.
o Delta agricultural flushing requirements.
o Contra Costa Canal municipal and industrial water use.
o Vallejo municipal and industrial water use.
o Western Delta municipal and industrial water use.
o Striped bass spawning and survival.
o Minimized diversion of young striped bass from the Delta.
o Minimized diversion of young striped bass into the central Delta.
o Salmon migration.
o Steelhead.
o Neomysis shrimp.
* Suisun Marsh.

Although some changes in water management planning have occurred since
Bulletin 76 was published, these differences will not change the overall
findings of the bulletin's analysis. The differences are attributable to
changes between the proposed and adopted legislation (SB 346 and SB 200),
adoption of Water Rights Decision 1485 by the State Water Resources Control
Board. SWRCB requirements in SB-346 were the 1975 Basin Plan standards.
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Bulletin 76 reviewed the effects of the 1978 Basin Plan standards, which were

3 included in Decision 1485, and determined that the effects were similar.
SB-200 does not set standards, but requires compliance with SWRCB standards.
Senate Bill 346 of 1977 added all the facilities and actions of the DWR
program outlined in Bulletin 76 to the State Water Project and spelled out the
legislative intent regarding the need for them. However, SB 346 did not pass
in the State Legislature.

Senate Bill 200, signed by the Governor on July 18, 1980, provides nearly the
same facilities and objectives as SB 346 and Bulletin 76. One of the most
significant differences between SB 200 and SB 346 is federal participation in
the Peripheral Canal. SB 346 would have prohibited construction of the
Peripheral Canal until the Federal Government agreed: (1) to comply with
SWRCB water quality standards; (2) to participate in agreements to guarantee
restoration of fish and wildlife populations to historical levels; and (3) to
contract with Delta agencies regarding guaranteed levels of water quality.
SB 200 allows construction of the Peripheral Canal by the State without prior
federal participation but would allow for federal participation at any time.
However, it restricts the transport of federal water through SWP facilities
unless the Federal Government agrees to comply with water quality standards
and restoration of fish and wildlife populations to historical levels.

In addition, SB 200 provides a major Delta guarantee by requiring the SWP to
make water releases to rectify any federal failure to operate the CVP in
compliance with SWRCB water quality standards. SB 200 assures that such
agreement will be made for protection of Delta agricultural interests and
assures that water deliveries to SWP contractors will not be obstructed by
Delta agencies' refusal to negotiate by requiring binding arbitration if the
Delta agencies and DWR do not negotiate agreements on minimum water quality
and quantity standards. SB 200 prohibits construction of the Peripheral Canal
unless an agreement is signed between the Department of Fish and Game and the
Department of Water Resources to preserve and, if possible, enhance fish and
wildlife while operating the SWP. An agreement for this protection has been
draftei vd an environmental document is being prepared to finalize this
agreemenc. SB 200 provides for a comprehensive study of San Francisco Bay.
Information from the study will be used by the SWRCB to assure that future
exports and diversions to storage in new reservoirs named in SB 200 will not
take water needed to protect the Bay.

In 1981, a referendum measure qualified SB-200 to be submitted to a vote of
the people. That vote will occur in June 1982.

Specific protection measures and a water management plan for the SWP are
discussed in pages 78-85 of Bulletin 76. Major proposed facilities to be
incorporated into the plan are listed below, with some updated information.

Delta and Suisun Marsh Facilities

Proposed Additional Pumping Units at the Harvey 0. Banks Delta Pumping Plant.
The Department of Water Resources proposes to install and operate four
additional pumping units at the Harvey 0. Banks Delta Pumping Plant. The four
units would increase pumping capability to the full rated design capacity of
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10,300 cubic feet of water per second (cfs). The seven pumps now installed
have a capability of 6,300 cfs. The Department is preparing a draft
Environmental Impact Report for these pumps.

Proposed Peripheral Canal and Fish Screen Protection. The Peripheral Canal
has been selected over the nonisolated alternatives as the most effective
facility to transport water across the Delta for the SWP and CVP and still
provide the necessary environmental and water quality protection for the
Delta. The Peripheral Canal would release fresh water to Delta channels at
strategic locations for Delta use, water quality control, and fish. Canal
releases would provide positive downstream flows in Delta channels and would
contribute to the Delta outflow required for protection from salinity
intrusion. By eliminating reverse flows in the western Delta, this facility
would reduce the amount of carriage water presently needed for increased
project yield.

The canal route is along the eastern rim of the Delta and extends 42 miles
from Hood, on the Sacramento River, to Clifton Court Forebay near Tracy, at
the southern edge of the Delta. Outlets along the way would provide for
release of fresh water into the Delta. The canal would be siphoned under four
major river and slough crossings to allow for passage of floodflows, boats,
and migrating fish. Floodflows from Morrison Creek drainage and Middle River
would be accepted into the canal. Cross-drainage flows in the area of Beaver,
Hog, and Sycamore sloughs would be siphoned under the canal.

Section 6100 of the California Fish and Game Code requires fish screens on any
new diversion from any stream having salmon and steelhead if such diversions
would adversely affect these fish. The Department of Fish and Game has
determined that the Peripheral Canal would have to include an adequate fish
screen.

The fish protection facilities at the Banks Pumping Plant and the federal
Tracy Pumping Plant use a system that guides the fish along louvers (ver ical
slats) into a bypass that carries them to holding tanks. The salvaged fish
are periodically transported to release sites in the Delta away from the
influence of the pumping plants. Tests have shown, however, that small fish
are not screened efficiently and that many salvaged fish die due to handling
and transporting.

The four agencies (Department of Water Resources, Department of Fish and Game,
U. S. Bureau of Reclamation, and U. S. Fish and Wildlife Service)
participating in the Interagency Ecological Study Program for the
Sacramento-San Joaquin Estuary are considering a system for Delta water
transfer facilities that would require all diverted water to flow through a
screen that will exclude small fish. The system consists of plates (or
rotating drums) with small holes and an approach structure large enough to
permit low flow velocity through the screen. The Peripheral Canal would
include a screen at the intake facility that would allow the screened fish to
return to the Sacramento River without being handled.

The canal would be constructed in three stages. Stage 1 would be an
operational stage, 24 miles long, from Hood to Shima Tract. Stage 2 would be
a preconsolidation stage, 15 miles long, over predominantly peat soils from
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the San Joaquin River to Clifton Court Forebay. Stage 3, 18 miles from ShimaTract to Clifton Court, would include completion of Stage 2 and construction
of the 3-mile gap between Shima Tract and the San Joaquin River.

3 As part of Stage 1, the fish screen and pumping plant would be - .pleted to
about one-fourth of their design capacity for use during a two-year testing
period to verify fish screen design criteria and operational release criteria.

I Completion of Stage I would increase the export yield of the State Water
Project and Central Valley Project by about one-third of the canal's ultimate
yield, thereby reducing the risk of water shortages in project service areasI during the testing period.

Stage 3 would not be built until the Directors of both the Department of Water
* Resources and the Department of Fish and Game determine from test results that

the fish screen and operational criteria are adequate to protect fish
populations in conformity with the Two-Agency Fish and Wildlife Agreement.

Suisun Marsh Facilities. As mitigation for past, present, and future adverse
impacts of reduced Delta outflows on the wildlife resources of Suisun Marsh,
the Department will (or will contract with Suisun Resources Conservation
District to) construct, maintain, and operate the Suisun Marsh overall
facilities.

The overall facilities planned for protection of Suisun Marsh include:
Roaring River Slough, Morrow Island distribution system, Goodyear Slough
outfall, Montezuma Slough control structure, Grizzly Island distribution
system, Potrero Hills Ditch, Cygnus Ditch, Cordelia-Goodyear Ditch, Goodyear
Slough control structure, and Boynton-Cordelia Ditch.

Initial facilities constructed include Roaring River Slough, Morrow Island
distribution system, and Goodyear Slough outfall. The remaining overall
facilities are scheduled for completion by October 1984.

The Department's Central District has prepared a "Plan of Protection for
Suisun Marsh Including Draft Environmental Impact Report". This report, dated
September 1980, contains a detailed discussion of the Suisun Marsh

jfacilities.

Relocation of the Contra Costa Canal. The Contra Costa Canal intake would be
relocated to divert water from Clifton Court Forebay, subject to the terms of
a contract between the Department of Water Resources and beneficiaries.

South Delta Facilities. South Delta water quality improvement facilities
would consist of pumping plants, discharge canals, flow control structures,
and channelization of sloughs to improve circulation, distribution, and
quality of water in the southeastern Delta and to meet the needs of the
southern Delta area. These facilities would be completed no later than the
Peripheral Canal.
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Western Delta Overland Facilities. Western Delta overland water facilities
would supply water to agricultural areas on Sherman Island, Jersey Island,
Hotchkiss Tract, and adjacent areas.

Components North of the Delta

Glenn Reservoir Diversion Unit. Glenn Reservoir River Diversion Unit would be
on the west side of the Sacramento Valley in the vicinity of Stony Creek and
Thomes Creek watersheds. This unit may be built in stages. The Department of
Water Resources is preparing environmental documentation (EIR) on a small
version of Glenn called Thomes-Newville. If the Glenn Reservoir unit is
infeasible (as determined by the Director of Water Resources), the Colusa
Reservoir River Diversion Unit on the west side of the Sacramento Valley in

the western portion of Glenn and Colusa counties would be its alternative.
This unit could also be built in stages. The Sites Reservoir portion of the
unit may be developed at any time by the Federal Government as a facility of
the Central Valley Project to serve the Tehama-Colusa Canal and any extension
thereof into Yolo and Solano counties.

Cottonwood Creek Project. The program includes the authorized Corps of
Engineers Cottonwood Project, which is comprised of two tributary storage
reservoirs, Dutch Gulch and Tehama. Dutch Gulch Reservoir on Cottonwood Creek
would be formed by a dam 268-feet high and would have a capacity of
1.1 million acre-feet. Tehama Reservoir on the south fork of Cottonwood Creek
would be formed by a dam 238-feet high and would have a gross storage capacity
of 900,000 acre-feet.

The project would provide substantial flood control benefits along Cottonwood
Creek and in downstream areas along the Sacramento River as well as local
irrigation, recreation, and fish enhancement benefits. However, the largest
benefits would be derived from municipal and industrial water supply for the
SWP.

Components South of the Delta

Waste Water Reclamation. Waste water reclamation programs would provide yield
for the State Water Project, provided such facilities are economically compet-
itive with alternative new water supply sources.

Water Conservation. Water conservation programs within the boundaries of

agencies that have contracted for water from the SWP would provide that
implementation of such programs be contingent upon contracts between such
agencies and the Department of Water Resources. Based on Department of Water
Resources estimates, waste water reclamation and water conservation in urban
areas served by SWP facilities will total about 700,000 acre-feet annually by
the year 2000.
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Los Vaqueros Unit. The Los Vaqueros Unit would be located in eastern Contra
Costa County about 8 miles west of Clifton Court Forebay. Other offstream
storage reservoirs may be located south or west of the Delta, as determined by
the Director of the Department of Water Resources, to be served by existing
project facilities.

Los Banos Grandes Off-Stream Storage Reservoir. Los Banos Grandes Reservoir
is an alternative to Los Vaqueros Reservoir. Using the California Aqueduct to
transport surplus Delta flows that generally occur during the winter and
spring, this reservoir would store such flows for later use during dry
periods. It would have more storage capacity and produce somewhat more yield
than the Los Vaqueros project, but it would not provide the same operational
flexibility to the CVP and SWP as Los Vaqueros.

For example, it could not serve water to all areas between the Delta and San
Luis Reservoir during periods of reduced exports; it could not serve as a
reserve emergency supply for Contra Costa County Water District; and, as
proposed, available flows to fill the reservoir would have to compete for
space in the California Aqueduct with water for filling San Luis Reservoir and
for ground water storage. In essence, it would operate as an enlargement of
San Luis Reservoir.

Los Banos Grandes Reservoir would be in the hills just south of San Luis
Reservoir. It would be formed by a dam 460-feet high on Los Banos Creek and
four saddle dams that would provide a reservoir with a capacity of 2.2 million
acre-feet.

Ground Water Storage Facilities. Facilities would be built for using ground
water storage space determined by the Director to be feasible for providing
yield for the State Water Resources Development System based on DWR estimates
that ground water storage can yield 400,000 acre-feet annually. These
facilities would operate in conjunction with existing and future surface water
supplies by recharging and extracting ground water and would include the
capitalized cost of delivering water for filling or refilling ground water
storage space in one or more of the following locations within the service
area of the State Water Resources Development System: (1) the South San
Francisco Bay area in Santa Clara and Alameda counties, served by the South
Bay Aqueduct; (2) San Joaquin Valley, served by the California Aqueduct;
(3) Southern California, served by the California Aqueduct, including enlarge-
ment of the Devil Canyon Power Plant and the Mojave Division (East Branch)
from the proposed Cottonwood Power Plant to Silverwood Lake.

None of the designated ground water facilities (above) shall be constructed or
operated within the boundaries of an agency that has contracted for water from
the State Water Resources Development System without a contract with such

agency.
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Transport Facilities

Mid-Valley Canal. The Mid-Valley Canal Unit would be built primarily to
alleviate the ground water overdraft and to provide water supplies for State
and Federal waterfowl management areas in the canal service area.

Transport Facilities. Facilities would be provided to transport water to San
Joaquin, San Francisco, San Mateo, Alameda, and Contra Costa counties.

Coastal Branch Extension. The extension of the Coastal Branch of the
California Aqueduct has been planned to deliver water to San Luis Obispo and
Santa Barbara counties. This 80-mile extension to the two coastal counties
has been postponed indefinitely because of a March 1979 vote in Santa Barbara
County against a bond issue to deliver SWP water.

Impacts of Proposed Federal Projects

Various proposed federal projects are noted in Bulletin 76 and are described
below.

Auburn Dam, a major dam under construction, is on the North Fork of the
American River upstream of Folsom Reservoir. The completion date of this
facility, which would be part of the Central Valley Project's Auburn-Folsom
South Unit, is uncertain. The reservoir would supplement Folsom Lake in
providing:

* Flood control.
° Power generation.
o Water for use in Folsom South Canal service area.
o Fish and recreation flows in the American River.
o Delta inflows and exports.

Two major conveyance facilities of the Central Valley Project are under
construction:

o The Tehama-Colusa Canal, in the western Sacramento Valley.

o The Folsom South Canal, which is only partially completed because of its
relationship to Auburn Dam.

The San Felipe Division, under construction, will serve portions of Santa
Clara, San Benito, Santa Cruz, and Monterey counties from the San Luis
Reservoir with water exported from the Delta.

Impacts of Other Facilities

San Joaquin Valley Drain. The need for agricultural drainage facilities in
the San Joaquin Valley has been recognized by State and Federal agencies for
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many years. Natural drainage is inadequate and the installation of a subsur-
face drainage system is required to maintain permanent productivity on certain
irrigated lands in the valley. In 1979, the San Joaquin Valley produced more
than 50,000 acre-feet of agricultural waste water and by the year 2000 it is
expected to produce more than 400,000 acre-feet per year. In December 1980,
the Department of Water Resources completed studies of the land area required
to dispose of drainage water by evaporation. Results showed that 110,000
acres would be needed by the year 2000 and 153,000 acres by the year 2020 to
dispose of the drainage water generated by development expected at those
times.

The Interagency Drainage Program (IDP) was organized as a combined effort of
the U. S. Bureau of Reclamation (USBR), the State Water Resources Control
Board (SWRCB), and the Department of Water Resources (DWR) to plan an environ-
mentally, economically, and politically acceptable drainage program that would
meet the needs of the San Joaquin Valley. In June 1979, IDP presented a plan
for conveyance and disposal of saline agricultural subsurface drainage efflu-
ent, with recommendations for implementation and financing. The plan calls
for construction of a State and Federal drainage canal (Valley Drain) along
the length of the San Joaquin Valley trough. The Valley Drain would collect
the saline effluent of on-farm subsurface drainage systems for eventual dis-
posal in the tidal water of Suisun Bay near Chipps Island. A 82-mile segment
of the Valley Drain constructed from Kings County to Kesterson Reservoir in
Merced County serves as the first segment of the proposed 290-mile drain
alignment.

USBR has asked SWRCB to establish discharge requirements for the drain at
Chipps Island. SWRCB would need 3 or 4 years before it would be able to issue
discharge requirements. Additional studies would be required by USBR in
toxicity impacts on aquatic organisms, bio-stimulation, environmental impact
avoidance and mitigation measures, salinity standards, and dissolved oxygen
depletion to establish appropriate waste discharge requirements.

At hearings held in 1980 by the Senate and Assembly Committees on San Joaquin
Valley drainage, the water contractors recognized the need for the drainage
but the landowners were reluctant to contract now to guarantee repayment for
drainage service that would not be needed for 20 years or more. At the
hearing, Delta representatives were opposed to the drain discharge into
Delta-Bay waters. The Committees recognized that it would be difficult to
formulate an acceptable program that will both accommodate opposition in the
Delta and meet the needs for drainage in the San Joaquin Valley.

The Governor's Executive Order B-68-80 directed DWR to prepare a plan of water
reclamation and directed management of the State Water Project to implement a
program of recycling agricultural drainage and other brackish water to augment
project water supplies.

A primary objective of the planning process for the San Joaquin Valley drain
was to minimize unavoidable adverse impacts. The first stage environmental
impact report for this project discloses potential adverse impacts of the
Recommended Plan and describes how they would be avoided or mitigated. It
also discloses unavoidable, unmitigable adverse impacts. The major
conclusions are:
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Discharge of year 2000-level drainage at Chipps Island (drainage froma Tularc

Lake Drainage District and Kern County excluded) would not cause widespread
salinity increases in the western Delta-Suisun Bay area. :inor salinity
increases near the discharge point may require mitigation.

o Implementation of the recommended plan would not cause signfic-int impacts on

algal growth in the Delta or Suisun Bay, although nitrate removal might

prove necessary to ensure this.

o A drain serving areas north of the Tulare Lake Drainage District is not

expected to affect aquatic life of the receiving waters. Due to arsenic

content, drainage from certain areas in the Tulare Lake Drainage District
and Kern County may not be acceptable for discharge.

o The Valley Drain would cause small reductions in streamflow and salinity of
the San Joaquin River compared to existing conditions. The recommended plan
would prevent further water quality degradation caused by subsurface

drainage.

o Minor impacts would result from the siting of canals, pipelines, evaporation

ponds, regulation reservoirs, and marshes. Indirect impacts might result
from future reuses of the drain water, such as for power plant cooling.

Desalting, one alternative to disposal of agricultural drainage, can reduce

the waste water by 80 to 90 percent. The 10 to 20 percent remaining in the
form of brine from the desalting plant will contain most of the original salt

load, and must be disposed of either by evaporation in ponds, discharging to
the ocean, or through the Valley Drain into the Delta. A pilot desalting
plant near Firebaugh in San Joaquin Valley is being used to investigate the
feasibility of desalting agricultural drainage and other brackish water.
Construction of other desalting plants would depend on successful results at

the pilot plant.

Sacramento River and Stockton Deep Water Channels. In 1965, Congress

authorized the San Francisco Bay to Stockton Ship Channel Project (also known

as the John F. Baldwin and Stockton Ship Channel Project). The project
involves deepening the Stockton Deep Water Channel from 30 feet to 35 feet,
realigning the channel to follow False River, constructing a new turning basin
and maneauvering area, constructing public recreation areas and facilities

along the route, and placing rock revetment on levees along the channel.
However, only limited construction has been accomplished on this project
pending evaluation of the effects of deepening the Stockton Ship Channel.

Local interests requested enlargement of the Sacramento River Deep Water Ship
Channel. In response to the request, the Corps of Engineers investigated the
feasibility of deepening the Sacramento River Deep Water Ship Channel and

released a "Draft Feasibility Report and Draft Environmentll Impact Statement
for Navigation and Related Purpose" on Sacramento River Deep Water Ship

Channel.

The contemplated channel improvements could expose the Delta to increased

salinity intrusion, which in turn could result in a need to increase the

minimum Delta outflow necessary to meet salinity control criteria established

by the State Water Resources Control Board and approved by the Envir'nmental
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Protection Agency. The Department of Water Resources indicated that any
increase in salinity in the Delta channels was unacceptable and that the Corps
of Engineers should accept responsibility for providing restoration flows to
repel any increase caused by the ship channel projects.

Mitigation for the ship channel improvement project has been addressed that
will minimize Delta impacts. Mitigation of increased salinity intrusion would

be a project cost. Specific mitigation methods may be implemented for:

o Impacts upon agricultural uses of water. Mitigation would involve

application of additional river waters to maintain saturation of the root

zones of crops, an accepted method for maintaining crop production under
saline conditions, the added water being required to leach salts from the

critical zone.

0 Impacts on municipal and industrial water quality. The river diversion for

Bay-Delta M&I uses would be relocated upriver to Clifton Court Forebay.
This measure would be only partially effective because full restoration
would depend upon operation of a Peripheral Canal or a similar type of
cross-Delta diversion structure.

o Salinity impacts on the Bay-Delta ecosystem. Model studies of a submerged

sill (at an elevation below improved channel depth) located in a naturally

deeper channel reach have proved beneficial in limiting the amount of
salinity level increase. However, preliminary results indicated that
salinity intrusion can only be partially mitigated by the submerged sill.
An adjustable channel closure gate would be investigated in an effort to
seek a more effective control over salinity level increases. However, it
does not appear that base salinity conditions can be entirely maintained

under project conditions.

Mitigation Measures

If Senate Bill 200 is not passed in June, a variety of paths may be followed.

Some of the facilities included in the bill are already authorized by existing
legislation (i.e., Glenn Reservoir) and may be built anyway. Others, such as
the Peripheral Canal, are uncertain. Other Delta transfer facilities
discussed in Appendix B of Bulletin 76 may be substituted. Although none of
them could achieve the level of restoration enabled by the Peripheral Canal,
some could significantly increase existing levels and provide sufficient yield
to meet contractor needs. Alternatively, it is possible that no transfer
facility would be built, which would probably result in an inability to meet
contractor needs.

Existing Measures

As noted in the section on existing projects, existing protection measures
provide assurances that before water can be diverted from the Delta by State
and Federal projects, Delta and other area-of-origin users' needs must be met.

State Water Resources Control Board controls through the appropriation and
water quality protection processes provide, through Decision 1485, water
quality standards in the Delta and Suisun Marsh and require various monitoring
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programs, which the CVP and SWP must meet and carry out. SWRCB maintains
continuing jurisdiction over the projects and has changed and will change the
order based on new projects and information. Projects other than the CVP and
SWP must also go to the SWRCB if the project involves appropriation of water.

SWP Proposed Mitigation Measures

Senate Bill 200 includes a number of mitigation measures. In November 1980,
the people of California passed Proposition 8, which becomes effective only if
Senate Bill 200 becomes effective following the June 1982 vote. Proposition 8
strengthens a number of the Senate Bill 200 protections and adds new ones.
The mitigation measures in Senate Bill 200 and Proposition 8 include:

Senate Bill 200:

° Requires that the Peripheral Canal and other facilities of the SWP as a
whole be operated to restore fisheries to historical levels (1922-67). This
would not only mitigate for impacts caused by the SWP, but also the CVP and
other deliveries.

° Provides for limitations on Delta exports necessary to restore and maintain

historical levels of fish and wildlife.

o Requires staged construction of the Peripheral Canal to facilitate extensive

testing of the fish screen and a determination of its adequacy before
completing the canal.

o Clarifies that the SWP must be operated to meet SWRCB water quality stan-
dards to protect the Delta, Suisun Marsh, and San Francisco Bay and requires
the SWP to guarantee Federal compliance with such standards.

o Requires the Department of Fish and Game and other State agencies to make a
comprehensive joint study of San Francisco Bay fish and wildlife and their
needs for Delta outflows, including "flushing flows".

o Assures adequate quantity and quality of water to continue a high level of

agriculture !n the Delta by requiring Department of Water Resources to enter
into pecmanent and enforceable contracts with Delta agencies that will
recognize water user rights and establish water quality criteria that will
have priority over Delta export.

o Provides for improved water quality in southern Delta channels currently

degraded by poor quality San Joaquin River inflow and internal irrigation
return flows.

o Provides for a year-round I gh quality water supply to Contra Costa Water

District.

° Provides an inducement to the Federal Government to comply with SWRCB
standards it argues it is not required to meet and to enter into an
agreement to restore the fisheries by prohibiting new transfer of federal
water until they do agree to comply with the standards and to enter into an
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agreement. This is important because the federal project is nearing the
limit of its transfer capacity, although it still has water to sell.

Authorizes reclamation and water conservation programs.

° Requires a study of the Bay to provide information for the SWRCB to set

standards for Bay protection.

Proposition 8:

o Limits the Legislature's authority to amend or repeal provisions of S3 200
relating to the protection of fish and wildlife, water rights, and water

quality by requiring a vote of the people to change them.

Limits the Legislature's ability to amend or repeal provisions of the Delta

Protection Act by requiring a vote of the people to change them.

o Prohibits public agencies from using eminent domain proceedings to acquire

water rights in the Sacramento-San Joaquin Delta for the purpose of export-
ing such water from the Delta.

o Limits the Legislature's ability to export water to other basins from rivers

designated under the State Wild and Scenic Rivers Act by requiring a vote of

the people or a two-thirds vote of the Legislature to authorize such
exports. Current law only requires a majority vote of the Legislature.

Other Department of Water Resources Mitigation Measures

As a result of Executive Order B-68-80, the Department of Water Resources is
working with its contractors to establish conservation plans that would defer

the need for water. Such plans will also include potential waste water
reclamation and conjunctive use programs. Programs for the North Bay Aqueduct

contractors are already included in the preferred alternative in this Final
ES/EIR to be implemented through institutional means. Plans are being

prepared for all contractors and are expected to be completed by December

1982. It is also possible that the SWRCB would encourage conservation efforts
through the water rights process.

If Senate Bill 200 is not ratified by the people, other measures will need to

be considered. Other Delta transfer facilities would improve the fisheries

situation, although they would not be capable of restoring populations to
historical levels (Appendix B of Bulletin 76). Improved fish screens and
facilities could also reduce fishery losses.

In building reservoirs, the Department of Water Resources would engage in a
variety of mitigation measures, including:

o Fish -- Hatchery construction, adjustment of reservoir releases, habitat

modification, screening, establishment of reservoir fishery.
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o Wildlife -- Purchase of replacement lands, capture and removal of species,

control fencing, escape devices.

o Social Economic -- Payment of increased public services caused by project

workforce.

° Cultural -- Avoidance or removal of identified cultural resources where
possible, purchase of private property where necessary.

o Recreation -- Construction of recreational facilities.

o Soils -- Reestablishment of native vegetation, erosion control techniques
employed, replacement of soil and topography where possible.

Transportation -- Relocate existing roads and railroads.

o Utilities -- Relocate existing utilities.

Other Mitigation Measures

Other project owners and proponents could do a variety of things to reduce
cumulative impacts in the Delta and at reservoir sites. These include:

o Adoption of water conservation, waste water reclamation, and water transfer

programs.

o Growth control ordinances near reservoir sites.

o Measures discussed for the State Water Project with regard to reservoir

sites.

Mitigation for the North Bay Aqueduct

The Department of Water Resources will also provide important mitigation for
fishery impacts at the North Bay Aqueduct diversion by implementing urban
water conservation programs for North Bay Aqueduct water users. The possible
conservation measures for these plans are described in Appendix I and the
plans are in Appendices II and III. Negotiations are now in progress to
finalize these programs that are reasonable, practical, economically achiev-
able, and enforceable. The measures outlined in these plans will extend
contracted entitlement buildup schedules and correspondingly delay the North
Bay Aqueduct annual diversion increases.

The Department of Water Resources will commit to studies that will provide
more information in connection with impacts to fish eggs and larvae caused by
North Bay Aqueduct diversions. Current information and discussions with the
Department of Fish and Game indicate that these impacts would be minor. If
the future studies determine that mitigation is required, the Department will
provide the mitigation needed to offset the impact. Possible methods to
mitigate impacts to fish eggs and larvae are: (1) limitation of North Bay
Aqueduct diversions between April and June, (2) additional modification of the
planned Two-Agency Fish Agreement to increase fish populations to adjust for
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I

study finding, (3) additional modification of State Water Project storage and
export operations to provide benefits for fish, and (4) project funding
allocations to reduce Delta system egg and larvae losses from nonproject
activities.I
Response 2

Information on water needs and alternatives presented in Chapter 3.0 of the
Draft ES/EIR has been revised. (See Section 1.) The information demonstrates
the need for the project and revises the preferred alternative to include
incorporation of an urban water conservation plan in the North Bay Aqueduct
service area.

Response 3

In addition to the discussion of cumulative impacts presented in the Draft
ES/EIR (Section 6.3 and Appendix F), Bulletin 76, published by the Department
of Water Resources in 1978, contains a thorough review of water management
activities affecting the Delta ecosystem. (See Response I.)

Response 4

The revised analysis of water conservation presented in Section 1 considers
the industrial and commercial sector.

Response 5

The SWP-CVP operation study described in Response I shows how necessary
releases to the Sacramento River can be made to protect the Delta and meet
future water project demands. This is shown for 50 years of historical
hydrology applied to a year 2000 level of SWP and CVP export requirements,
upstream depletions, Delta depletions, and implementation of proposed facili-
ties listed in Table 29 on page 105 of Bulletin 76. The operation study was
also discussed in Response 1.

The proposed facilities or comparable facilities will be needed to assure
future operations as described in Bulletin 76. Future Delta protection is
provided for by the safeguards described in Response 1. The SWP service con-
tracts provide for the possible supply shortages that would occur if SWP water
development could not develop the necessary facilities.

The general provisions of all State Water Project water supply contracts
address the possibilities of temporary and permanent supply shortages. A ten-
porary shortage of State Water Project water supplies can occur in any year
when a drought or other temporary cause reduces project water available for
delivery to the contractors to less than the total annual entitlements of ail
State Water Project contractors for that year. The Project will then be
operated to reduce deliveries of that year's annual entitlement used for
agricultural purposes by a percentage not to exceed 50 percent in any one yeir
or a total of 100 percent of yearly annual entitlements in any series of sevei
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consecutive years. The maximum total reduction in deliveries allowable under
the above provision will be made before any reduction is made in Project water
deliveries for other uses. If necessary, further reductions will be made to
all Project water deliveries, irrespective of use, and the reduction will be
proportional to the entitlement.

A permanent shortage can occur to reduce contracted entitlements in the event
that the State is unable to construct sufficient additional conservation

facilities to prevent a reduction in the minimum State Water Project yield or

if, for any other reason, there is a reduction in the minimum State Water
Project yield that, notwithstanding preventive or remedial measures taken or

to be taken by the State, threatens a permanent shortage in the supply of
State Water Project water. Reductions for these shortages will be propor-
tional to entitlements.

Response 6

The Department of Water Resources would exercise principal authority over
aqueduct construction and will provide for these mitigation measures to the
extent possible. The Department has, in fact, already completed comprehensive
water quality studies. The findings of the water quality studies are con-
tained in "Investigation of Cause of Increase in Chloride Concentration at
Proposed North Bay Aqueduct Intake in Cache Slough", published by DWR's
Central District in July 1981. (See Response 8 to comment letter from The
Resources Agency of California.) Documented damage of subsurface irrigation
and drainage systems will be properly corrected by the Department. (See
Section 3, Corrections and Additions to the Draft ES/EIR, section 6.1.1.5.)

Response 7

Correction noted; see Section 3 for changes to the Draft ES/EIR.

Response 8

Correction noted; see Section 3 for changes to the Draft ES/EIR.

Response 9

The Final ES/EIR has used the most current population projections developed by
the State Department of Finance in its E-150 series, adjusted for the 1980

census. (See Section 1, Table 6-2(F).)

Response 10

The Association of Bay Area Governments and the Sacramento Area Council of

Governments are unable to undertake consistency determinations at this time
(see attached letters).
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Based on local General Plans and personal communication with planning staff,
Solano County projects a population of 326,000 for 1990. This is somewhat
lower than the most recent State Department of Finance estimates of 342,400,
on which NBA water demand calculations are based (see Table 6-2(F)). Based on
the 1975 General Plan, Napa County projects a population of 115,000 for the
year 2000. The most recent State Department of Finance estimate is 113,200
(see Table 6-2(F)). The latter estimate is an increase of only 14,100 over
the present county population. Therefore, maximum demand for the North Bay
Aqueduct supply will not be realized until well beyond the year 2000 in tNapa
County.

Response 11

Correction noted; see Section 3 for changes to the Draft ES/EIR.

Response 12

Correction noted; see Section 3 for changes to the Draft ES/EIR.

Response 13

Correction noted; see Section 3 for changes to the Draft ES/EIR.

Commenting Entity: United States Department of Agriculture
Forest Service
July 7, 1981

Comment noted.

Commenting Entity: National Marine Fisheries Service
August 5, 1981

Response 1

The Draft ES/EIR has been corrected to indicate that Cache Slough and Lindsey
Slough are likely to be equally sensitive with respect to fishery resources.
(See Section 3 and Response 2.)

Response 2

New information for the Final ES/EIR includes important mitigation for fishery
impacts at the North Bay Aqueduct intake and additional research findiags on
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Delta fisheries. The Department of Water resources is negotiating with North
Bay Aqueduct water contractors to insure future urban water conservation
programs. This water conservation will extend contract entitlement buildup
schedules and correspondingly delay the annual diversion increases for the
North Bay Aqueduct. The delay in diversions will reduce fishery impacts.

Information made available since publication of the Draft ES/EIR indicates
that Cache Slough would likely be equally sensitive to anadromous fish as
would Lindsey Slough. Recently published research by Ecological Analysts
for Pacific Gas and Electric Company ("Pittsburg Power Plant Cooling Water
Intake Structure 316(B) Demonstration", November 1981) shows that migrating
juvenile striped bass are widespread in Delta sloughs and channels and are not
confined to the main channels. However, there is no bass spawning in the area
of the intake (Cache or Lindsey Sloughs) and only those eggs and larvae
dispersed by tidal effects could reach the North Bay Aqueduct intake. Tidal
dispersed eggs and larvae that could reach the intake would be from the Sacra-
mento River system, which supports about half of the Delta's egg and larvae
population. The impacts to the eggs and larvae from North Bay Aqueduct diver-
sions are estimated by the Department of Water Resources and the Department of
Fish and Game to be minor. If future information shows that impacts are
significant, then limiting North Bay Aqueduct diversions in addition to reduc-

tions from conservation will be investigated during periods when eggs and
larvae are present.

Several operational mitigation measures for the North Bay Aqueduct will offset
cumulative impacts. The Department of Water Resources will commit to:

Future coordinated planning with interested agencies to operate project

reservoir storage, monthly export rates, and daily off-peak and on-peak
export pumping to benefit the fishery. (See correction for page 142,
paragraph 6.1.2.9.2.)

o Urban water conservation programs for Solano and Napa counties to extend

contracted entitlement buildup schedules and correspondingly delay North Bay
Aqueduct annual diversion increases. (See correction for page 142,
paragraph 6.1.2.9.2.)

o Protective fish screens at the intake.

o Studies to determine specific information on the numbers of fish eggs and
larvae that will be affected by the aqueduct diversions. Current informa-
tion and discussions with the Department of Fish and Game indicate that this
impact will be minor.

o Additional mitigation action for fish eggs and larvae if future studies show

the need for additional action. The Depar-nent of Water Resources will pro-
vide mitigation for possible significant impacts to fish eggs and larvae at
the North Bay Aqueduct diversion by possible measures or combinations of
measures such as: (1) diversion limitation for the Aqueduct between April
and June, (2) modification of the planned Two-Agency Fish and Wildlife
Agreement criteria to increase fish populations, (3) modification of State
Water Project operations to benefit fish, and (4) project funding
allocations to enhance fish hatchery activities.
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Although dead-end sloughs along the Sacramento River, such as Cache Slough,
have relatively high water turbidity and net reverse flows in the summer,
juvenile striped bass tend to concentrate in the sloughs during spring and
early summer.

Dead-end sloughs are generally favorable to juvenile bass because the water
temperatures rise earlier in the year. The early temperature increase allows
phytoplankton populations, which form the base of the food chain, to increase
sooner. The juvenile bass feed on zooplankton, which increase in numbers
closely following the phytopklankton "bloom". A high level of water pumping
can affect the net residence time of water in adjacent sloughs. This can
result in reduced populations of free-swimming invertebrates such as copepods
and Neomysis shrimp, important food sources of juvenile bass. As the juvenile
fish continue to grow, they cease feeding on zooplankton and migrate farther
downstream, eventually reaching ocean waters. The research performed for
Pacific Gas and Electric Company in the area of Cache and Lindsey Sloughs
indicates that larval and juvenile striped bass populations reached maximum
size from April through early June in 1977 and 1978.

Juvenile salmon are larger (30 mm) and tend to stay in the main channels by
the time they reach the Cache Slough area. But, according to Dan Odenweller
of the California Department of Fish and Game, they would be present in large
numbers in the area of the intake sites (Cache and Lindsey Sloughs) when the
Yolo Bypass floods. This expanse of land receives excess water from the
Sacramento River during heavy runoff periods; when the water returns to Cache
Slough near the junction with Lindsey Slough, it contains large numbers of
salmon fry. The proposed screens should prevent 30-mm fish from passing
through. These screen designs consider flow velocities.

Response 3

See Response 2. Information made available since publication of the Draft
ES/EIR indicates that the impact would be similar at either intake location.
The baseline information at the selected intake would also include entrainment
studies necessary to refine design of the diversion screening facilities.
Calhoun Cut will probably have the same fishery impacts as the Sacramento Deep
Water Channel, and has not been considered as an intake location.

Response 4

The new fishery information provided in Response 2 and the development of
mitigation measures to reduce possible impacts at the intake show that selec-
tion of the intake site is appropriate at this time.

Response 5

In addition to the discussion of cumulative impacts in the Draft ES/EIR,
Department of Water Resources Bulletin 76 (July 1978) contains a thorough
review of water management activities and future projects affecting the )elta.
(See Response 1 to U. S. Environmental Protection Agency comment letter.)
Fishery resources are discussed in Chapter 3.0 of Bulletin 76. iluletin 70
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contains information on the cumulative Delta effects of all projects, the need
to insure future Delta protection, and future SWP-CVP export needs. Other

tentative projects, such as work on the Sacramento Deep Water Ship Channel,

PG and E's plant at Collinsville, and the San Joaquin Valley salt drain are

not evaluated in Bulletin 76. However, these projects must fully comply with

all Delta safeguards described in Response I to the U. S. Environmental

Protection Agency comment letter and in Bulletin 76. This compliance will be

outlined in the environmental documents required before construction of these

projects can begin.

Studies for the authorized John F. Baldwin Ship Channel improvement project

have been extensive and still further research is required before an accept-

able plan can be developed. Results of studies have and will continue to

change the nature of the plan of development, which was approved by Congress

more than a decade ago.

At this time, planning of the project has been delayed about four years to

complete a Delta Environmental Water Quality Study and to evaluate the effects

of disposing of large quantities of dredged material into Bay waters.

Mitigation for the ship channel improvement project has been addressed that

will minimize Delta impacts. Mitigation of increased salinity intrusion would

be a project cost. Specific mitigation methods may be implemented for:

o Impacts upon agricultural uses of water. Mitigation would involve

application of additional river waters to maintain saturation of the root

zones of crops, an accepted method for maintaining crop production under

saline conditions, the added water being required to leach salts from the

critical zone.

o Impacts on municipal and industrial water quality. The river diversion for

Bay-Delta M&I uses would be relocated upriver to Clifton Court Forebay.

This measure would be only partially effective because full restoration

would depend upon operation of a Peripheral Canal or a simiiar type of

cross-Delta diversion structure.

o Salinity impacts on the Bay-Delta ecosystem. Model studies of a submerged

sill (at an elevation below improved channel depth) located in a naturally

deeper channel reach have proved beneficial in limiting the amount of

salinity level increase. However, preliminary results indicated that

salinity intrusion can only be partially mitigated by the submerged sill.

An adjustable channel closure gate would be investigated in an effort to

seek a more effective control over salinity level increases. However, it

does not appear that base salinity conditions can be entirely maintained

under project conditions.

More information is provided in an U. S. Army Corps of Engineers report, "San

Francisco Bay to Stockton, California, Project (San Francisco Bay to Point

Edith Region) Environmental and Economic Status Report", August 1978.

A primary objective of the planning process for the San Joaquin Valley drain

was to minimize unavoidable adverse impacts. The first stage environmental

impact report for this project discloses potential adverse impacts of the
Recommended Plan aad describes how they would be avoided or mitigated. It
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also discloses unavoidable, unmitigable adverse impacts. The mnoi I
conclusions are:

° Discharge of year 2000-level drainage at Chipps Island (drainal;u fr t:.,rc
Lake Drainage District and Kern County exclded) would not causu, widcSIpr,"Id
salinity increases in the western Delta-Suisun Bay area. Minor salinity
increases near the discharge point may require mitigation.

o Implementation of the recommeded plan would not cause signficait il:lpact, "!I

algal growth in the Delta or Suisun Bay, although nitrate remouvl 1ight
prove necessary to ensure this.

o A drain serving areas north of the Tulare Lake Drainage District is iot

expected to affect aquatic life of the receiving waters. Due to arsenic
content, drainage from certain areas in the Tulare Lake Drainage District

and Kern County may not be acceptable for discharge.

o The Valley Drain would cause small reductions in streamflow and salinity 01

the San Joaquin River compared to existing conditions. The recommended plai
would prevent further water quality degradation caused by subsurface

drainage.

o Minor impacts would result from the siting of canals, pipelines, evaporatto

ponds, regulation reservoirs, and marshes. Indirect impacts might result
from future reuses of the drain water, such as for power plant cooling.

SWP contractors have indicated little interest in solving the San Joaquin

Valley drainage problem. Kern County interests have been particularly nega-
tive. The Department of Water Resources does not intend to begin construct ioa
of these facilities until a repayment program is assured, following Governior
Edmund G. Brown's contracting principles of 1960. In addition, complicatCd
contracting principles need to be resolved, as well as cost-sharing agreementA
between the State and Federal Governments. More information is available in
Department of Water Resources Bulletins 132-80 and 132-81.

No plans are available for Pacific Gas and Electric Company's plant at
Collinsville. No aquatic environmental evaluations have been completed for
this plant. There is no active planning for this plant.

To further guarantee protection and enhancement of the Delta ecosystem, the
Department is negotiating an agreement with the California Department of Fish
and Game to manage fish and wildlife resources in the Sacramento-San Joaquin
estuary. The draft memorandum of agreement, issued in January 1981, clls for
the Department of Water Resources to consult and cooperate with the U. 8.

Bureau of Reclamation and for the Department of Fish and Game to consult and
cooperate with the U. S. Fish and Wildlife Service and the National ,larine
Fisheries Service. The memorandum is being prepared in compiiance with Senate
Bill 200, which required the agreement before commencing construct ion of tiwlv
authorized SWP facilities. One of the principal goals of the agriment is I

restore fish and wildlife resources in the Delta to historical level:;.

Under provisions of Senate Bill 200, construction of the Peripheral Cii)l
cannot begin until the Department of Water Resources and the 1Dep it7n it 0!



Fish and Game enter into a permanent agreement for the protection and enihance-
ment of fish and wildlife. The agreement must provide for:

0 Restoration and maintenance of adult populations of fish and wildlifu ir
historical levels in the Delta, Suisun Marsh, and Sai Francisco Bay system.

o Maintenance at historical levels shall consider natural fluctoations in
annual water supply and populations of fish and wildlife.

o Those limitations on exports and diversions to storage necessary to rcsture
and maintain historical levels of fish and wildlife.

o Fresh water needed (to the extent practicable) to restore and maintaini fisn

and wildlife in the San Francisco Bay system to be provided from unruilatd

flows.

o Realization of the potential of the project for increasing these resour-ecs

above historical levels consistent with the contracts for water delivery 1:1d
with other purposes of the projects.

Senate Bill 200 was signed by the Governor in July 1980 and was to becoiie
effective in January 1981. A reterendum on the bill was qualified by
opponents to the Canal; the bill will not become effective unless ratified by
the people in the June 1982 primary election.

Response 6

The ratio of the North Bay Aqueduct diversion to the flow in the Sacramento
River would represent about 11.5 percent of the minimum monthly flow of the
Sacramento River at Rio Vista for the month of July in a critical year as set
by the State Water Resources Control Board in Water Rights Decision 1485. For
April-June of the critical years, the average ratio of North Bay Aqueduct

diversions to Sacramento River flows, as computed by operation studies of
actual historical hydrology would be only 2 percent. Critical years occur on
the average of once every 10 years. Furthemnore, the North Bay Aqueduct
diversions represent only 0.7 percent of average Sacramento River flows and
only 0.002 percent of wet year flows. In critical years and during summer
months, the Delta is normally under controlled flow conditions. During this
controlled condition, all North Bay Aqueduct diversions will be replaced by
releases from project storage and therefore protective Sacramento River flows
will be maintained. Delta flow and quality criteria established to protect

the Delta will take priority over North Bay Aqueduct diversions. (See
Response 5 above, and Response I to comment letter from the U. S.

Environmental Protection Agency.)

Response 7

Comment noted. The preferred alternative includes adoption of reasonahle md

enforceable urban water conservation programs for Napa and Solano cotlni ics i

proposed by the Department of Water Resources.
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Response 8

T h e u s e o f p r i c i n g p o l i c y s t u d i e : : t ,) r -dn C , ' w i r r o. : i ,. * 1:
the Department of Water Resources reC( 0!ollend c Lor Ia: w.it r o,! i,
(Appendices 11 and [LI). These plarl s rcommend tiIIt c.1 it ,
be reviewed. Information on reuse or a, ,ricuitur,i1 dr ii, e . r -, -,t I

Chapter 3.0 of the Draft ES/EIR has been updated in the Finl ',-
Section 1.) The investigation of reuse of agricultural drain , . I I- !,)r L
Final ES/EIR determined that the current potential was I0.00,) r-- fct ;'. -

year greater than estimated 'n the Draft ES/I'IR.

Commenting Entity: U. S. Department of the lnter -r
July 12, 1981

Response 1

See Responses 1 and 2 to National Marine Fisheries Service ( . n. -- ,
of Commerce) letter.

Response 2

As is customary in California, contacts with the State during t 'e ' . ii

resources evaluation of the North Bay Aqueduct alignment were ad e
California Archaeological Site Survey Regional Office at Califtorii -ta,
University, Sacramento. In accordance with 36 CF 800.4 (Advis r y C noioi ,74
Historic Preservation Procedures, "Protection of Historic wnd Ctitir.1
Properties: Final Amendments", determination of eliibility for th : t
Register of Historic Places), identification of archeological sites n to

preferred alignments was made in consultation with SHPO (see Respo;ise 3
below).

Response 3

Proce-ure 36 CFR 800.4 requires the conducting of studie , a c ssarv , -, ,
a review of the effect a project may have on a National Register or elii ,
property, as well as the information necessary for adequate consideratLi,)t 'I
modifications or alterations to the project that would avoid, mitig.te or
rainimize any adverse effects. The State Historic 1reservat ion ) i<r s :,
consulted with regard to these matters and the ol ficer r 'cm;nenm o,r
should be followed. If the propert v is found to Ie N t io;al Re, ist ,1- 0 F
eligible property, the Advisory Counci I on li- toric Irest rvi t im:a ' ,to;t

cusu [ted.

A prel iminary survey of archeologic aid istor i , rcn ps )t 't i I I v 1 1 1
within aqueduct alignments was completed in Ju i and u ,: i\
Chavez, co lsulting ; archeolooi.ii t associited wi tli ilt, ,il i torn i I \r -1, ,
S ite S u rve y Re g ion a l O fff ice a t Ca l ifo rn ia St a te I:n ivtrs it ', , , ri i -
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Appendix E, Draft ES/EIR). This survey identified two resources within the
alignment of the preferred alternative Route I.

One of these sites -- Site CA-Sol-268 -- was a partially destroyed prehistoric
archeological site identified in 1977. The 1980 survey inspection of the site
resulted in the detection of some obsidian flakes and shell. While the site
appeared to be relatively small and badly damaged, the 1980 survey concluded
there could be subatantial subsurface deposites that could be of regional
significance and, therefore, the site should be avoided or if it could not be
avoided, it should be subject to a data recovery program. In December 1981,
the site was subjected to a subsurface archeological testing program, which
led to the conclusion that no subsurface archeological deposits exist at the
location. Further, close scrutiny of the surface in the overall site locale
resulted in the detection of only a very few obsidian flakes, leading to the
conclusion that no archeological site deposits of sufficient density are
present at the location to warrant further investigation. The consultant
concluded that the site would not likely be eligible for inclusion on the
National Register of Historic Places, that regional and local importance of
the site perished with the destruction of the resource, and that no further
action regarding the site was recommended (see Appendix IV, Final ES/EIR).
The State Historic Preservation Office has concurred with the conclusion (see

Appendix IV).

The preliminary survey also identified a historic site consisting of rock
fence segments dating from the late 1800s. The consultant concluded that
although these fences were of regional significance, they were not eligible
for the National Register of Historic Places. The consultant recommended
avoiding the fence by going through an existing break in the fence, by
trenching under the fence, or by removing by hand the portions necessary for
building the aqueduct and rebuilding the fence after completion of the
aqueduct. The conclusion and recommendation of the consultant has been
discussed with the State Historic Preservation Office (Mr. Michael Rondeau,
personal communication, May 18, 1982). The office was asked for a written
concurrence. The Department of Water Resources agrees to commit to designing
the aqueduct alighment to pass through the existing break in the fence for the
Route 1 alignment. The aqueduct alignment in the vicinity of the fence will
probably be moved to coincide with planned subdivision street alignments.

This move will be about 2,000 to 3,000 feet in an easterly direction and will
avoid the fence. (See Response 19 to this letter.)

An additional Historic Archeological Site was identified for the Routes 4
and 6 alignments. If one of those routes is selected, the Department will
follow the recommendation of the consultant and design the aqueduct alignment
so as to avoid the historic resource. This could be accomplished by
establishing the actual pipeline alignment about 100 feet to the north of the
resource location.

Response 4

Correction noted; see Section 3 for corrections to the Draft ES/EIR.
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Response 5

The relationship of the North Bay Aqueduct to the SWP and CVP is discussed in
Section 6.1.2.3 of the Draft ES/EIR, in DWR Bulletin 76 (July 1973), and in
Response 1 to U. S. Environmental Protection Agency comment letter. There
will be no effect on the Central Valley Project water supply as planning
studies show.I
Response 6

Information on alternative water supply sources, including waste water
reclamation, in Chapter 3.0 of the Draft ES/EIR has been updated and is
included in Section 1.

Response 7

The statement referred to the fact that the North Bay Aqueduct Phase II
facilities would provide Napa County with a net increase of 17,500 acre-feet
because the 7,500 acre-foot Solano Project supply is interim.

Response 8

Comment noted. (See Section 1, under Solano Project Reanalysis.)

Response 9

The quality of water discharged via a pipeline to Carquinez Strait could range
between 50,000 and 100,000 ppm TDS, depending on plant size. (See Section 1,

under Desalination of Suisun Slough.)

Response 10

Comment noted. (See Section 1, under West Sacramento Valley Canal.)

Response 11

Comment noted. (See Section 1, under Waste Water Reclamation.)

Response 12

Under the requirements of Section 7 of the Endangered Species Act of 1973, as
amended, any activity of a federal agency that might affect federally
listed threatened or endangered species requires consultation with the U. S.
Fish and Wildlife Service (FWS) to determine if the species are present and if
the activity will jeopardize the continued existence of these species. Field
work to determine rare and endangered plant and animal species along two
proposed alignments (Routes 1 and 4) of the North Bay Aqueduct was

I
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conducted in 1979 and 1980 (see Appendix D of the Draft ES/EIR). FWS is
reviewing the report to determine the suitability of various project alterna-
tives. This report, which constituted an inventory of listed endangered and
threatened species that required consideration for the North Bay Aqueduct
project, was requested by the U. S. Army Corps of Engineers on January 14,
1980, and was provided to them on February 11, 1980.

Based on this biological assessment, the Corps of Engineers determined that
the North Bay Aqueduct project will not affect any listed endangered or
threatened species. This determination is presented in a letter from Jay K.
Soper, Chief, Engineering Division, San Francisco District, U. S. Army Corps
of Engineers, to Ralph Swanson of the U. S. Fish and Wildlife Service, dated
February 23, 1982. This letter also requests that the Endangered Species
Office of the U. S. Fish and Wildlife Service evaluate the biological
assessment.

Response 13

Correction noted; see Section 3 for corrections to the Draft ES/EIR.

Response 14

Correction noted. See Section 3 and Responses 1 and 2 to National Marine
Fisheries Service comment letter.

Response 15

A recent trapping study In the Cordelia Slough area (Study of the Salt Marsh
Harvest Mouse in Suisun Bay, California, prepared by Howard S. Shellhammer,
Ph.D., October 1980) indicated that the salt marsh harvest mouse was not

present there. Overall trapping success was poor throughout Suisun Marsh,
indicating relatively low densities of this endangered species. The Marsh
provides generally poor habitat for the mouse.

Response 16

Comment noted. If other routes are selected as a preferred alternative,
additional archaeologic survey work will be conducted.

Response 17

Correction noted; see Section 3 for corrections to the Draft ES/EIR.

Response 28

Correction noted. Use of the word "flushing" is inaccurate and misleading.
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Response 19

Excavation for the Cordelia Forebay will displace about two acres of grazing
land. The North Cordelia Forebay site is upland pasture; the South Cordelia
Forebay site is a diked wetland area that is seasonally flooded. Cordelia
Forebay will be an open-water reservoir designed to hold about 15 acre-feet of
water. Average depth of the reservoir will be 10 feet. The reservoir may be
lined with compacted clay to prevent percolation, and marginal vegetation will
be discouraged. Although waterfowl may be attracted to the reservoir, the
forebay will not provide suitable wildlife habitat. Any rafting or grouping
of waterfowl would not create significant problems (e.g., no aircraft approach
routes are located in the immediate vicinity of either forebay site).

Local subdivision planning near the North Cordelia Forebay will require some
changes in the forebay location and the section of the aqueduct 36-inch pipe-
line that connects the forebay to the Cordelia surge tank. This surge tank is
the beginning of the Phase I facilities of the North Bay Aqueduct. The
planned relocation will move the forebay and section of aqueduct about 2,000
to 3,000 feet in an easterly direction. The section of pipeline will be
aligned to correspond to street systems in the proposed subdivisions. This

section is about 8,400-feet long. The relocated forebay will displace land
that is probably similar to the land type displaced by the North Forebay
location described in the Draft ES/EIR.

Cultural resources in the area of the planned relocation of the forebay and
36-inch aqueduct section have been investigated. The findings of the investi-
gation are listed in Appendix E of the Draft ES/EIR and in Appendix IV of the
Final ES/EIR. Important sites in this area include:

o CA-Sol-268, a prehistoric archaeological site located within the alignment
corridor section between Interstate Highway 80 and the Cordelia surge tank.
A detailed investigation of this site conducted for the Final ES/EIR
concluded that these archaeological resources are no longer a critical
resource issue. The State Historic Preservation Office in Sacramento agreed
with this finding.

o Rock Fence Segments, historic features located within the alignment corridor

section between Interstate Highway 80 and the Cordelia surge tank. The
segment of the rock fence that transects this corridor likely dates from the
late 1800s, when numerous such fences were constructed to mark boundary
lines and serve as stock fences. This feature will be avoided by the
planned relocation of the North Forebay and 36-inch aqueduct line.

o Unnamed Historic Ranch Cluster, on Green Valley Road. This site will be

avoided by the planned relocation.

Response 20

Comment noted. Screening of major water diversions is required by State law.
This is added as a planned mitigation measure in the Final ES/EIR.
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Response 21

Known archaeological resources (i.e., site CA-Sol-268) along the preferred
route have been subjected to detailed field examination (Appendix IV).

Response 22

The Department of Water Resources is committed to implementing all mitigation
measures described in this paragraph as they relate to the preferred route.

Response 23

Comment noted. The preferred alternative is a buried pipeline. If an open
canal alternative were constructed, a roughened canal surface would be
created. The mitigation requiring escape ramps is designed to enable both
small and large animals to pass through fenced areas along the canal.

Response 24

See Response 2 to National Marine Fisheries Service comment letter.

Response 25

Comment noted. The wildlife referred to would be primarily waterfowl.

Response 26

See Responses 1 and 2 to National Marine Fisheries Service comment letter.
The baseline information would include entrainment studies necessary to refine
design of the diversion screening facilities.

Commenting Entity: U. S. Department of Transportation
August 12, 1981

Response 1

Comment noted. Continual contact with the California Department of
Transportation (Caltrans) will be maintained during project development.

Response 2

Comment noted. Federal Highway Administration approval will be obtained for
any encroachment of Interstate route right of way by the project.
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Response 3

In the process of final design, DWR engineers and right of way representatives
typically meet with local agencies to agree on traffic control plans. The
agreement is usually a permit that explicitly states the obligations of the
Department's contractors as to traffic control, detours, etc. If such an
agreement between the Department and the local agency is not formulated, the
construction contractor must obtain any required roadway permits. No matter
what route is selected, the impacts and mitigation measures will apply;
therefore the specifics are not needed at this time. (See also Draft ES/EIR,
page 131, section 6.1.1.2, and page 133, sections 6.1.1.4 and 6.1.1.5, as
corrected in Section 3 of the Final ES/EIR.

Response 4

Construction haul routes are determined by the construction contractor after
construction has commenced. Generally, haul routes make maximum use of exist-
ing roadways and rights of way. As discussed in the Draft ES/EIR (paragraph
6.4.4), the intake location of Routes 2 and 2A is more isolated than the other
two potential intake locations with respect to existing roadways and would
require development of new access roads. (See also Draft ES/EIR, page 131,
section 6.1.1.2, and page 133, sections 6.1.1.4 and 6.1.1.5, as corrected in
Section 3 of the Final ES/EIR.)

Commenting Entity: Federal Energy Regulatory Commission
(San Francisco), July 13, 1981

Comment noted.

Commenting Entity: Federal Energy Regulatory Commission
(Washington), July 21, 1981

Comment noted.
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Commenting Entity: United States Coast Guard
August 7, 1981

Response 1A

Applications for intake and outfall pipelines will be filed with California
Department of Boating and Waterways. These pipelines will be marked in
accordance with the State Waterway Marking System.

Response 1B

The Department of Water Resources will seek approval from the Coast Guard
prior to crossing the tidal portion of any waterway by overhead pipes or
bridges.

Commenting Entity: Advisory Council on Historic Preservation

August 12, 1981

Response 
1

See Response 1 to comment letter by Office of Historic Preservation,

California Department of Parks and Recreation.
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Construction of the aqueuct alor Route I Would seem to cause
nearly total destruction of Phas S. This section of the park/
path cost about $1.1 million for construction alone. one can
ancIsion the public being somewhat upset after waiting ten
yearn for this much heralded facility, then finally getting to
enjoy its use, only to see the pipe laying gang move in and
start its destruction.

Section 8.1.1.s of the tSR/Eh (page 134) discusses the
estigation measures of restoring any disrupted segment of the
park/path to its prepro] et condition. This may sound reason-
able on paper, but out on the ground this is impossible to
achieve. Even with the mot dedicated effort, you just cannot
"put it back lIke it 'as."

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD- - ,
CENTRAL VALLEY REGION

17 July (981

t r. lure0 Orton

i curinnelt oRsources Planner

Cor"s of inqineers. San Francisco District
211 Min Street
San Francisco. CA 94105

NORTH BAY AQUEDUCi. PhASE I1 FACILITIES DRAFT f$/fIR, SLARO COUNTY

We have revieed the draft end note that a recoimmeded best slternative has
not yet been selected. You state that the use of Cache Slough or Lindsey
Slough sill retains viable elternatlve$. We agree eith your analysis of the
relative merits of each source. however. W, rmessed yor timely selection
of anternative so that the City of Vacaville way begin the neessary

accosiodlations.

gAd-
-Del ta Watershed

GHl:Iah

cc r, Wayne PlcRostie. (MR. Central District
Smlann County Health Department
City of Vacaville
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Commenting Entity: The Resources Agency of California
August 12, 1981

Response 1

The Department of Water Resources, Division of Design and Construction, has
done preliminary design work in connection with fish screening facilities at
the proposed North Bay Aqueduct intake. While the preliminary screening
design was developed for an intake at Cache Slough, the general concepts would

epply to the other potential intake locations.

Previous collection efforts by the California Department of Fish and Game had

demonstrated the presence of juvenile chinook salmon in the vicinity of the
intake. The biological design criteria were selected to protect the young of
this species. Similar protection should be afforded the young of other
species expected in the area, such as striped bass, when their total length
exceeds about 25 millimetres. However, the eggs and larvae of striped bass
will not be protected by these design criteria.

To protect juvenile chinook salmon near the intake from being impinged, the
maximum approach velocity (flow/screen area) will be held to 0.5 feet per

second. To prevent salmon and other fish from being entrained, the maximum
screen opening will be 5/32-inch for perforated plate and 3/32-inch for
profile wire (also known as welded wedge wire).

Attachment 1 (Figure 1) shows an overall site diagram for the Cache Slough
intake. The important item here is that the pumping plant is located in the
channel, a location that minimizes the problems of pulling fish into dead-end
situations such as increased losses to predators (as might occur when the
pumps are located in cuts in the levees).

Attachment 1 (Figure 2) shows how the screens are located in the pumping
plant. Each screen is a cylinder constructed of profile wire, with the intake

pipe extending about halfway into the cylinder. With a screen design of this
type, variation in approach velocity across the screen face is minimized. The
cylinder will be constructed of 304 stainless steel to eliminate corrosion.

Screens constructed of profile wire have been shown by Smith (1979) to have
cleaning advantages and to clog more slowly than similar screens constructed
of perforated plate, even though the perforated plate had openings 1/16-inch
larger. In spite of a built-in self-cleaning capability, head loss across the
screen face caused by clogging will eventually increase to levels that will
make additional cleaning mandatory. There are automated air burst cleaning
systems for screens of this type; however, the original screen cleaning system
for this intake will consist of a high pressure wash. The screens will be on
tracks and will be pulled by crane to a level on the pump station where they
can be thoroughly washed. Automatic sensors will warn operators when the
screens need cleaning.
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Response 2

Details of the daily operational schedule for the North Bay Aqueduct will be
determined during the design phase of the system. Estimates of monthly
deliveries have been made. Under the maximum annual entitlement of 67,000
acre-feet, the maximum monthly rate will vary from a maximum of 115 cfs to a
minimum of 70 cfs. During the entitlement buildup period, these rates will be
less. The general estimate of the monthly distribution in terms of percent
of maximum annual diversions is:

January 6.1 April 7.3 July 11.0 October 8.4
1 ebruary 5.2 May 10.6 August 11.0 November 6.3
March 6.3 June 11.0 September 10.4 December 6.4

The negotiations for water conservation programs now in progress are reviewing
entitlement delivery schedules. These programs will provide important mitiga-
tion for fishery impacts at the North Bay Aqueduct intake. The Department of
Water Resources is negotiating reasonable and enforceable conservation
programs with North Bay Aqueduct water contractors. This water conservation
will extend contract entitlement buildup schedules and delay the need for the
maximum annual entitlement delivery. This conservation will delay annual
diversion increases and reduce fishery impacts. The Department of Water
Resources will investigate other mitigation measures in addition to mitigation
from conservation if future studies identify significant fishery impacts at
the intake location. The NBA diversion represents only a small percentage of
Sacramento River flows. (See Response 6 to National Marine Fisheries comment
letter and Section 3, Corrections and Additions to page 146.)

Response 3

The effect of net flow reversal in Cache Slough on the riparian habitat should
be negligible because the water velocity changes induced by export pumping
will be at least one order of magnitude less than the velocities induced by
tidal actioi. A very weak tidal current of 0.5 knots is equal to about 10
inches per second, whereas the cumulative net flow reversal of Cache Slough
with the proposed project (0.014 feet per second) will be less than 0.2 inches
per second. The effect of the flow reversal will be a slight reduction of the
outflow velocity during ebbing tides and a slightly greater increase of the
inflow velocity during flooding tides. The greatest momentary flow increase
created by the pumping wl . be somewhat more than the net flow reversal figure
but it should still be considerably less than one inch per second. This still
is a negligible increase in terms of potential for damage of the riparian
habitat by levee erosion or direct plant damage during higher tides.

Response 4

In planning for the State Water Project, which includes the North Bay Aque-
duct, the Department recognizes its responsibilities to prevent water quality
degradation and inadequate flow in the Delta as specified by Decision 1485.
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The diversions for the North Bay Aqueduct are subject to water quality and
water rights decisions made by the State Water Resources Control Board. The
Department of Water Resources will investigate other diversion limitations in
addition to mitige :ion from conservation if future studies identify signifi-
cant fishery impr-ts. Urban water conservation is a part of the preferred
alternative and will extend entitlement buildup schedules, correspondingly
delaying annual diversion increases. (See Response 1 to comment letter from
U. S. Environmental Protection Agency.)

Response 5

Comment noted. The Department of Water Resources will consult with the
Department of Fish and Game during design of the North Bay Aqueduct to deter-
mine the feasibility of potential fish and wildlife enhancement measures along
Route 1, the preferred aqueduct alignment. Because Route 1 would consist of
an underground pipeline, the opportunity for regular releases of fresh water
to sloughs or creeks along the alignment will probably be minimal. (See
Response 2 to comment letter from National Marine Fisheries.)

Response 6

The possible mitigation measures listed under Section 6.1.1.5.1 and relating
to the Route 1 alignment will be incorporated into the planned mitigation
category.

Response 7

To insure full consideration of seismic hazards, design of the North Bay
Aqueduct and pumping facilities will adhere to the following procedures.
Known faults and seismic history (including that related to the Vacaville-
Winters-Dixon earthquakes) in the vicinity of the proposed aqueduct alignment
will be studied and maximum ground acceleration at various key aqueduct
facilities such as pumping plants will be calculated. This information will
then be used to calculate anticipated seismic loads. These loads will be
compared with those required by Section 2312 of the Uniform Building Code.
Design will be based on the most critical loading condition.

Response 8

Comment noted. Subsequent to preparation of the Draft ES/EIR, the Department
of Water Resources conducted additional water quality sampling in Cache and
Lindsey Sloughs. The findings of this investigation are presented in the
report, "Investigation of Cause of Increase in Chloride Concentrations at
Proposed North Bay Aqueduct Intake in Cache Slough", prepared by the Central
District in July 1981. This report investigated historical water quality for
Cache and Lindsey Sloughs, possible sources of chlorides in Cache Slough, and
future quality projections for Cache Slough.

The report found that water quality data are available for Cache Slough since
the city of Vallejo began diverting in 1953. Weekly chloride date of the
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Cache Slough water are available in the Vallejo water treatment plant
laboratory records from 1960 through 1965 and from 1970 through 1980. Total
dissolved solids (TDS) measurements began in 1975 and are available through
1980. This historical data shows monthly TDS ranges between 150 to 390 mg/L
with yearly mean ranges between 191 to 253 mg/L. Historical chloride data
were reviewed by comparison to Lindsey Slough.

The report considered DWR Bulletin 65, which contains monthly (single) grab
sample data for chlorides and TDS for Lindsey Slough (near Rio Vista) from
1952 through 1965.

comparison of mean monthly chloride concentrations in Cache and Lindsey
Sloughs from 1960 through 1965 shows that Lindsey Slough is substantially
lower in chlorides for this period. Lindsey Slough ranged from 5.1 to

37 mg/L, whereas Cache Slough ranged from 10 to 49 mg/L. Perhaps of more
significance is a comparison of the mean yearly chloride concentration, with
Lindsey Slough having a low of 11.5 and a high of 19.2 mg/L and Cache Slough
having a low of 18 and a high of 29 mg/L.

The report also looked at the present Department of Water Resources sampling
program. In the fall of 1980, the Department of Water Resources established a
one-year water quality sampling program for Cache and Lindsey Sloughs.
Monthly samples at the primary station, Lindsey Slough (near Rio Vista) near
the confluence with Cache Slough, are analyzed for many parameters. Two
secondary stations, Lindsey Slough at Hastings Cut and Cache Slough at the
City of Vallejo Pumping Plant, are being sampled monthly for chlorides, total
dissolved solids, and electrical conductivity, and less often for other
parameters such as manganese and iron. DWR will continue to sample these
parameters and to use this information to determine treatment requirements of
North Bay Aqueduct supplies.

The report showed that during the past 20 years, there has been a considerable
increase of the chloride concentration in Cache Slough at the City of Vallejo
Pumping Plant. Three possible sources have been suggested:

o Intrusion of saline waters from the Bay system.
o Chemical applications on crops in the watershed that drains into Cache

Slough.

o Sewage generated in the watershed.

A study of Bay-Delta salinity intrusion has helped to determine that the
intrusion of saline bay waters is not a likely source of chlorides at the
Vallejo pumping plant. Because the junction of Lindsey Slough with Cache
Slough is several miles closer to the Sacramento River than the pumping plant,
any salinity intrusion from the bay system should affect the lower part of
Lindsey Slough as much or more than the sector of Cache Slough near the pump-
ing plant. However, in February 1981, when the chloride concentration at the
pumping plant reached 110 mg/L, the concentration in Lindsey Slough near Cache
Slough was only 33 mg/L. This suggests that in this particular instance, the
high chlorides at the Vallejo pumping plant were not due to intrusion of bay
waters. The seasonal pattern of chloride in Cache Slough at the Vallejo pump-
ing plant differs from seasonal patterns of Bay salinity intrusion and this

tends to refute the possibility that bay water intrusion is the source.
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The report used information from persons familiar with agricultural practices
in the Ulatis Creek watershed, which drains to Cache Slough, who were
interviewed regarding possible sources of chloride. The interviews indicated
that very little aloride was included in the chemicals and fertilizers being
applied to cro . and soils; therefore, it was not likely that these applica-
tions were producing the high chloride levels at the Vallejo pumping plant.
It is quite possible, however, that agricultural practices in the watershed
are important in determining the seasonal pattern of high chloride levels that
occur in Cache Slough.

Since little of the diverted water is wasted, most of the salts dissolved in
the water are left in the irrigated soils as evapotranspiration occurs. The
excess salts are then leached from the soil by fall and winter rains and are
transported to Cache Slough in the resulting runoff. If the irrigation water
used by the two irrigation districts weL. high in chlorides, then the leaching
of accumulated salts would explain the high chloride concentration in Cache
Slough in the winter.

The report studied two waste treatment plants found to be discharging to
streams or lands tributary to Cache Slough:

o The City of Vacaville Easterly Sewage Treatment Plant in Elmira.
o The plant for the industrial complex northeast of Vacaville.

Both plants serve the food-processing industry and these processors may be
contributing chlorides to streams in the watershed. Since this study was
conducted during the winter, the onion dehydrator in Vacaville was not operat-
ing; therefore, no information was obtained about the quantities of chloride
that it may contribute. The Elmira plant capacity is being increased, and
treatment is being improved. The Elmira plant Is treating 19 to 23 megalitres

(5 to 6 million gallons) per day, which is about 10 times the normal discharge
of the plant at the industrial tract. Because of this difference in quantity
of waste water handled by the two plants, study was concentrated on the City
of Vacaville Easterly Sewage Treatment Plant. To determine the amount of
chloride content in the Vacaville sewage, two work phases were conducted:

o Samples of the influent and the effluent were collected at the sewage

treatment plant and analyzed for mineral content.

o An electrical conductivity (EC) recorder was installed to measure EC of the

influent.

Using data from the work phases and by evaluating Cache Slough hydraulic
conditions, it was determined that the City of Vacaville Easterly Sewage
Treatment Plant effluent is probably the cause of the increase in chloride
concentration in Cache Slough at the Vallejo pumping plant. However, there
must be a loss of chlorides in the basin other than what is pumped by the City
of Vallejo. The mean yearly chloride concentration in Lindsey Slough for the

13 years (1953 through 1965) is 14.2 mg/L. Conservatively, the mean annual

chloride concentration in Lindsey Slough could now be 20 mg/L. With the
assumption that Cache Slough chloride concentration would be similar to
Lindsey Slough's if the Easterly Sewage Treatment Plant did not exist, then
the mean annual increase in chloride concentration caused by the plant for the
years 1974 through 1980 would be about 35.6 mg/L (55.6 mg/L minus 20 mg/L).
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These values, as well as historical Cache Slough chloride concentrations, have

been within drinking water requirements.

To improve Cache Slough quality in the future, alternative operations for the
City of Vacaville effluent discharges were investigated. Under the preferred
method of operation, the City of Vacaville would construct 3 miles of pipeline
from its present plant and discharge its effluent into Barker Slough drainage.
This would be much less expensive than advanced waste treatment of the sewage.
However, the chlorides from the effluent would be discharged into Lindsey
Slough via Barker Slough, a tributary, and the mean annual chloride concentra-
tion in Lindsey Slough would increase considerably with the sewage treatment
plant at 30.3 megalitres (8 million gallons) per day capacity. The mean
annual chloride concentration in Cache Slough would be in the 20-30 mg/L
range. This operation would be a complete reversal of what now exists.

The City of Vacaville is agreeable to this operation and speculation is that

the City of Vallejo would be also. The City of Vacaville could get by with
the least costly alternative for compliance with Discharge Requirement
Order 78-131 and the City of Vallejo would experience a better quality of
water, since sewage effluent from the Easterly Sewage Treatment Plant would no
longer be discharged into the Cache Slough drainage.

Solano Irrigation District and Maine Prairie Irrigation District presently use

the effluent that is discharged into Alamo Creek by the treatment plant.
Section 1211, Article 1.5, Chapter 1 of Part 2 of Division 2 of the Water Code
states:

"Prior to making any change in the point of discharge, place of use, or
purpose of use of treated waste water, the owner of any waste water

treatment plant shall obtain approval of the board for any such change.
The board shall review such changes pursuant to provisions of Chapter 10
(commencing with Section 1700) of Part 2 of Division 2."

The "board" is the State Water Resources Control Board, and the City of
Vacaville would have to comply with this requirement before changing the point
of discharge for the Easterly Sewage Treatment Plant.

Response 9

As indicated in the Draft ES/EIR (page C-19), the general hydraulic character-
istics of Lindsey and Cache Slough differ only slightly. Cache Slough, which
has a lower water quality than Lindsey Slough, experiences more substantial
flood and ebb flows due to greater agricultural and domestic use of slough
water, upstream waste water disposal, evaporation, and ground water seepage.

The selection of Route 1 with an intake at Cache Slough as the preferred
alignment was based on a number of important factors, including the possibil-
ity of joint dredging maintenance and water quality monitoring responsibility
with the adjacent City of Vallejo's diversion and the avoidance of a conflict
with the City of Vacaville's intention to relocate their upstream waste water
disposal to Barker Slough, a tributary to Lindsey Slough. The removal of this
waste water discharge from Ulatis Creek will substantially improve water
quality in Cache Slough, making it a more logical choice for the North Bay
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Aqueduct intake location. (Relationships between the waste water discharge
and Cache Slough water quality at the proposed North Bay Aqueduct intake were
investigated in a recent DWR study. See Response 8.)

Response 10

Comment noted. Permits required by The Reclamation Board will be obtained
before any construction begins.

Response 11

The aqueduct pumping plant and intake structure will not be located in the
channel, nor will flows induced by pumping be of sufficient strength to
adversely affect navigation and boating safety in Cache Slough. To the extent
that dredging of the slough near the intake would be required, the project
could benefit navigation in adjacent slough waters. Applicable State and
Federal requirements for placement of waterway markers will be satisfied.
(See Response 1A to comment letter from U. S. Coast Guard.)

Commenting Entity: California Department of Transportation
August 10, 1981

Response 1

The Department of Water Resources and the Department of Transportation are
coordinating planning to avoid conflicts between aqueduct construction and
completion of the Fairfield State Highway 12 bypass and Interstate 80
interchange. Representatives of Department of Transportation, the city of
Fairfield, and DWR met on January 15, 1982, to review the latest plans for the
bypass and interchange. DWR met again with the Department of Transportation
on February 4, 1982, to discuss this matter. Some identified alternative
locations of the interchange could interfere with a section of the North Bay
Aqueduct Route 1 alignment and Phase II of the city of Fairfield's proposed
linear park system. If it were necessary to compensate for this interchange,
a section of the aqueduct and linear park system alignment along the existing
railroad right of way from a location 2,000 feet east of Abernathy Road
westerly to Russell Road would have to be moved up to 600 feet in a northerly
direction. The aqueduct would require 80 feet of construction right of way
through some orchards and vineyards. The permanent right of way will be
40 feet wide. About 370 trees and 800 feet of vineyard would be affected. In
addition, the existing right of way for Phase II of Fairfield's linear park
system may not be adequate to provide the necessary construction requirement
for the North Bay Aqueduct for a distance of about 2,000 feet along the
existing railroad right of way, extending westward from Russell Road. If the
North Bay Aqueduct construction requires some additional right of way, this
could affect about 200 to 400 additional orchard trees.
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Response 2

Impacts to the proposed linear park system have been discussed in Section
6.1.1.2 (p. 131) and Section 6.3 (p. 146). The additional impacts provided
with this comment letter have been added to the Final ES/EIR. (See Section 3,
Corrections and Additions, section 6.1.1.2.) As stated in Section 6.1.1.2.5,
Department of Water Resources plans call for mitigation of any adverse effects
on the linear park project. The Department will properly restore any
disrupted segment of the park and extend the linear park bikeway over some of
the railroad right of way segments of Route 1 (Section 6.1.1.5, p. 134). The
Department of Water Resources and Fairfield are discussing ways to minimize
disruption of the completed linear park segments and to coordinate
construction of new segments. The Department will cooperate with the City of
Fairfield to eliminate disruption or loss of taxpayers' funds for construction
of Phase II of their linear park system.

Response 3

Comments noted. The Department of Water Resources will apply for an
encroachment permit with the Department o'L Transportation. (See also
Responses 1 and 2 to comment letter from U. S. Department of
Transportation.)

Commenting Entity: California i egional Water Quality Control Board
July 17, 1981

Response 1

As a result of comments received on the Draft ES/EIR and discussions with the
local water contractors, the Route 1 alignment with a Cache Slough intake has
been selected as the preferred North Bay Aqueduct alignment.

Commenting Entity: California Department of Parks and Recreation
August 17, 1981

Response 1

As a result of comments received on the Draft ES/EIR and discussions with
local water agency representatives, Route 1 has been selected as the preferred
North Bay Aqueduct alignment.
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Response 2

Comments noted. The Department of Water Resources will work closely with the
Department of Parks and Recreation during project development and operation.

Commenting Entity: California Department of Parks and Recreation
September 11, 1981

Response 1

Route 1 Modified has been dropped from consideration as a route for the North
Bay Aqueduct.

Commenting Entity: University of California
Natural Land and Water Reserves System

August 12, 1981

Response 1

Comments noted. As a result of comments received on the Draft ES/EIR and
discussions with local water agency representatives, Route 1 has been selected
as the preferred North Bay Aqueduct alignment.

Response 2

The biological sensitivity of areas along the proposed Route 2/2A alignment
has been addressed in the Draft ES/EIR (p. 152, Section 6.4.4 and 6.4.6).
Stringent mitigation measures such as additional land placed in protected
status and fenced, strict limitations on construction, mitigation lands
nominated for national landmark status, and a portion of Calhoun Cut rehabil-
itated as a riparian habitat would be considered if these alternatives were to
be constructed.

112



Commenting Entity: Office of Historic Preservation

September 22, 1981

Response i

A cultural resources evaluation of the North Bay Aqueduct alignment alterna-
tives, including a field investigation of Routes 1, 4, and 6, was prepared in
August 1980 and included in the Draft ES/EIR as Appendix E. In addition, a
recent subsurface archaeologic investigation was conducted for site CA-Sol-268
n-4ar Cordelia along the Route 1 alignment to determine the significance of the
site. The findings of this investigation, developed in consultation with Nick
Del Cioppo and discussed with Mike Rondeau, both of the State Historic
Preservation Office in Sacramento, are included in Appendix IV of the Final
ES/EIR. (See Response 3 to the comment letter from the U. S. Department of
che Interior.)

Commenting Entity: Yolo-Solano Air Pollution Control District
August 3, 1981

Response I

Corrections made. See Section 3.

Response 2

Corrections made. See Section 3.

Response 3

Pacific Gas and Electric Company has postponed indefinitely any development of
a power plant at the Collinsville site. No evaluations have been completed to
determine the effects of this plant on the aquatic environment. No active
planning is being conducted for this plant.
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S 0 t t appt. h A nJepson, Proe, w art taling aio a rota Iof aw roe-

Napa it willing ie arrothn tppoct, but witha arra do-r Ignan'd
-ta,,dian that, throgn a,, arangottet r wher those t-totri nbee at Jrsn Prarar at tot 2GOhO anon-. An 'at lo--
fiting bp th' Altereae a atigent nwkr tho" the other cCna.t. 3 yorra'e of c I nstata. wottar' OtiFp.- I
water will be delivered at Cordelia no Napa and Beticia for no oce hytte Otite lard and hocreanoon -atent as ;t. to,
coot than would have ben the case it alternate alignment No . 2 had fhr averrsr e peots on the Jtpson Pratte by toIt . , I,
been cott cottatigne no alternate No. Z arc to obsol tel; redaculon. pantic aaly noo tat 1e" aot'
elude envirotmental eitigation costs Which will b neqtottie by, Napa tent 5cr Stane 2.2.5.11 hat no "prIt en rego.rn
and Solano and their Sbcontractors, authority er the North Bay Ogiednot prot".

rquested ..a... t al t . 0 to I rct- -
We have however, reviewed thas ESEI and have reached the ion which ne Mogt '1Ih poo- t I L1 a'nnao 1 ISet SL-

cono-Luion that Alteratvin Aiqnment Booth 2 hoi h intiden oath 6.4.
Buutet I and 4 ao a"preferred" altetnata for the constuactlon of
the North Bay Aqduect, Phase Ii. This conclusion is based on the we now i '' , 01 to Stl C.5.2 of the rirt -Io1,
following: states in part: 'hots 2 a- TAa,

1
-. n o n ed I onfrther .

pntt hecausr tt th o-li..s ' .. .ialitan 0' thI Jpon flat,- a',

of Calh 1uon Cut a, a 'tril '-ta ' a'' Oa'.na
the eatenstIve adO n 0 , -.0,:: ,. : Z ai.r 'lh =,G t ., t d t

tot o-ttn 1- t t IIItttC;ht

c nsttuotadditaonal aeceos roada wed, for Ronte 2 only, the en-
nroachnt of tarnlaed and toed to ranttruct an additiocal pumping plant

South of Travs AFB'.

Si. We do not believe that "Significant 'eplicationt on th,
Jepsoo Prssie "Id associated Bats snd eadangeted tpeo ,* , .
has been ahowe, in fact Section 6.1.1.1.8 teds ates that
test borings along Boane 2 have indirated that ver.
pools would probably not be effected wed hentin 6.1...' ' . .

indicates that most rare aed edangered tpenies ate
attociated with nernal poole. 'e at- , . -

82. it eeon indacroas that Colhoat Cat, a son Bade fetrot

it (it[ottsd at "notuaai area' tn the Itate Cateted.
Ploy. id--eonld Pore tc th~tk ol the ElB reuitred at
scr a factiaty were poeposed tday. ftanyent.1'
appears that any "conflict' thtO Calhoan Cat hem-:

desnated a "natural crew" eoaid be tenpotrry Ca~hn
Cat, Op the coy, has been the danineted I otn .L
a th' nay Baedott, ,--n 11 t.:.. antk - i
early ittO' o who,, Nape ,.,.d 'lane ",el.c.,,, .ttcet.,
P,o , . .,, ,r .

83. hitot the rout of drsdgtn and diepasal ii nle.tr-t nt'

onstrnctionrOtestimate fer eoste 2I it seets ttt
st ceo Oe tobee into arcoant . Land di tposal I, '. teta-
Cpol it eoton throaghoot the delta, the Ptatr. t'..

tataon end thr world aed shold n't ho n
ohle protlrnm ohethet ot tot twed wognit it i,(i. ' ..
disposal iseoessaty.

8 4. S na e ot s re hat i s d r ed g n t to addl t ,o al

fon o,.-nl2andd2A.otu sinc they atcstottct , ,
than thc ottonr it errnnth,'. ' t"it ear 2 r I

60ee005 toads Itagnicultiral ant-an Ott c(at, ,:.
n at orrn nit a., cn- or nt. -dd-- .

I . tt:n .lm.l.. tediraton 'hat tho "grue tiqneit.:h

, ph It ital sois" an tee

ad, tnpottne eftRoatel1 ttiall nf thenothe,
p,.toaW tnfhStsnn Ctyawhwould nn-h t lano-qe

r'n(roaoctt nt of farniand by ho-ate 2 Voald not be in i
agrdo I utotal sti i.

B3. hnt. een with "an additLnaI poeping plant sna'' ,-f

T -'l" Bo,:te 2 uses lest eneeqp that wey other rntn
and h aandoh lr'ss ttalnto'nanoe and uperttinn mitt and
tho pimping Staton woald noliy otoopy watu anatr. Sf

land it do on nnt seen a likel|y teosee ton tot to,.tlrtio
no 2.

hii of the atoy, e-ns traseoannal tn innlade Altetate
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T'i-- ,aa- '9,.'-i

,onsota" , D,',rict

'inlect Oaett on L! R. of N 8A, Inas 2

" a '-n o Conty Water batric[ ic hit Dn cstln -t -
o -4 a t-I he'd on Aqost CO 2 t., Salano and Nata Co.1
w'---'Ot-o-h itio' in atoih 'cat thi eetii

t li enit'es woj I tIpPc alIhnent No . -nie- tnt
-inept that 'aapa Lounty ad ts tub-contracrs aoald he hold haoinless it+
oats ave-and above the onhtruhation and aeratios of allqnient a0 2

, e snae Napa COnty Flood Contr" opinion that aitigation a-a eh

rh ot hbonhe t at parts and Fecoatlion D.partent are cosanI
totally ~ ~ 1 un s-iale I Soudbe bolre 11n P-rd that the pro~ect is Da"Id

On the neej of the ,eole and not soe fancy 'tea of a special interest r0.

. '',t-o'-' our sppot oro lisr .1t-Oh agreirO
tne allc,,i. tactors:

I. isdt the quantity of u cur-rent .ater rights contract aill not to
reduced

3 Z. That before a ratio of cost factors betwen align. 1 and -2 is ol-

cl atea

a oly aice ttIdlo nitigation neasures are included in the cost of

Mr. Wayne MacRostie raq, 7.
Auqust ICI 1981

3. Water Cuali the Cit
, 

of Nab Oohsderc the ratti of the qual,
0Iter soppl- to be reoeived hro the lta to be the siqle rot

NAPA '-,ortant consideration - 0ile hutl and complete treatlet at aft water a-
C-cived wit be perfoied , tee City -rap, to deliaery of the water to our
consuoerS, the eate t of treatet that can be econonically provided is liated

In particular the tatter of the total dissolved so, Ids content and the coton--
teation of particular aoeral constituents tan be critical and seroula affect
the end troduct receiyea oy tie o-Suer At the public hearinh held or -

1981, a- Fairfield. I received acoa of the tilW report entitled. 'iovest'oat5
of Cause of Increase it Chloride Concetrat Oh at Oroposed North bay AQuea-ct

L:
0 

uot q. 1l Intake In Cache S;o.h. 7hS e rtiS eanrenet alae"a n iitsprooect-ci
of future Chloride cocetrdtions at the :ache SouI q 'tak, -n one Ihstarh
or at the Lindsey Slough intake i tre the itstoice "he hlgher level 0
concentratioh pron ct ti O s uacceiPable to the (Ita of apa. it's abs-clo;,

S a-, "a--tie etteetial that the loc.tiooatersptli ihtaue t. aIa the location 0
p 

,ste
,ni' -,- ira' Cistrict. treatfient facility aistharoes he bcrdihated so that the water supply ihta

t tt ateS O urOeS for the N 88. Phase I receiaes the best dualte water avaitable in this area
y ,of the Delta. The City believes that this is the host Critical factor anae'ved

-e . CA. ,s ih thai entire either, We ery earnestly request the Departent of Water

Resouices to lan the final intake location deiion etr-eiey Carefat' 50 as

e Re: Noeth Baa Aqueduct Deaft ES./I .. to insure a einent supply of the highest uaIty water available for the

lt to cuba-t tho coeIents by the Clity . Napa to the draft [.-' North hay Aquduct.

t a June I901, hir the North Bay Aqueduct Phase 11 1acihtoos 4. Cost. As the Cit
0 
of Napa ic the largest usee of N.B 0. ati in Nata

' i itrt youe letter of Juhe 26. l81. This draft report was considered County we aee very conoerned about the cost of the N.6.A Phase
,oscIl of the City of Napa at thei- eeting on Auqust 8, 1981, facility. As the full cost of this '"cility is to be repaid the State by all

a"' t .acthaea the follooinq comments: of the water users. cost is eatreWely Impoetant to all local aences who their
water nustiwiars who throuch their water bills ail actually pay for the l

' -du a ', p The City of Naa -'ports the cohce.t of a ominhed prosrae the tWD... is urged toetnliae the cost of this facility whi, _insurins nood• ~ ~ ~ .t. cf ,o~ran remto en cosruto of th orhBhe;' ' a s rbeclive at t ruirO thec obaedt Bai qAe- water quality and Cell constructed, pe-anent facilities. The annual ci1 oi
o -'o -I th e that operation, poe hevu-rehtt ahnaihtenanee are equally as Ipeetant a- the

.' the .,t Ie needs of our citizens ic the future. In particular I there b f f g u e
'tl will need ill of the water. t has contracted and comnitted u c arful pl nn ing to insure the 1 - I

, , teet. naaieun eetitleeet fro the North Say dqueduet Can- possibleannual ost titiatan
!ii. -'o tr watersercih Nat-a toun that a1i11 teed ..A.. water.

t full contract quntity to Napa County. 25.00 are feot Very truly yots.

;. ~ ~ ~ ta ,, he, 'h_' I I. iuniy FS() A,, fr~ 'o, Ia, bonue rs 1
' hat- a-hahii. be ced to y /

S , i',tonn i', 
0
su Ihow. the City of Naca has been reeiinq ohh h lid',at 0 1

r "I"aha a cotnuo supply of aater fra Phase I of the N.S.A.
7,," hat ber made postible by an interie aranqee t to receive JWLJ.a
3 a_. isvnty via the Putah South Canal . This water nupply fero I v win Munna,"

'
n o ane o pertnanet. essential part of thr City of Naoa oater C iy -

'sters5,'' tii, ho n o -ity t haoe a ctttinous aater- tauoly ti-an the N.0 Assistanit i-ty n ne,

a., l tia-ta f Nent of the tie that Solah. County wilt be aitling t

he in ter"m cuply to Phase I nf the f. A has beaome oest1t0able.r

' ad Naa Couity thu folat os water nadc frohs the Beoryrota ca-

...'i.. rnin C; h th he ner he tnterin oater now bu-ini suipplie to

faiaoa.-c I-do, i tis ratrteiy iceotant to toe City of Naoa and other-

Naa ."a'. " , na t too f.. Phase It fatilities be re(pleted at the earlio-t
Osoh'. t''- i-a- ri i of Napa resaest', that tho N.S.A,. Phase II eonii'i~t be

U-;',.th f hatti o, f iiaoter Oesnueees for delivery of watr bo Iced

ii at a'l ,istbhc
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I 
7

'o~l.

*.o,-r~~rrarCahe is a benefit to our facility at that latiotniV of irror ae ~et:rih...
an-raoos. The hIany c-nc h- eattnne tasks fron Sac. 5'aci no ba.

In~.h aniled and te -e eas ily acotlIshed.

In, Secrn .... of the draft EItcI tot ai rtnr
t 1iraea Caohr. Varc lie woul -d he able to t aiohpooe ieno.o 2 f.. n

1 ..tleatanCce foi its saitary facilities ah.... ihasd . 1._ I n i
err, ah hol to' both hert.a "c rffO. 'e '~ herl ooflo.T~atra:an ~

z y frr,-. Liqr. encrat f~a ! .. .

Sincerely, I t appears that trt rt adta: Pie o el potta:
oao ict atefrcnchth- td -Itr'd ar, o

cram, i n tn _rInotcrpn a t . .e
Water Superintendentanrtoisotaaifefnen

Ar I'll toot t.r final £15/fIt Into ccanr-n Ia the a i f~

P-c1o-o oni Works .3ortnf op to 11 ct fy-J t.r or lajen

2 percs "so It~. ~oo~ a aaandd a
c'.d tittdt, r el Ita aater .,al ih ra

dat::, as a ren At nf thisr yrn'ect aedr al -Iarcutartes

Ver, hr - tt

Fairfield S uisun Sow~er District .

ao q rh 
. t1. 

195

the 9ur fhr ars n -ratae "" edtfrdsmra.rma

3 f0 stooiane ......n..i.toiaa aio.cforlrr" her"'rnrrotrciha

.t.it. is t..ta faa th ai i in coaor iea snrnoae~ a

-neer, Unlasa thre anareiand sreesnie af tht agradact affects the
perennlaitey of thmese .tar bones. On habitat ae.. l rest;ati noem

isfttntl fr r fnr y oudr er~ass5 ae iia a nls

onsenfe an rnsenaa oe foe ntaidrstier:The rernt aeata f th tlaA rn 1 hteuld be &acested in anl. it
a . - ,a reataadls that the, abeenata e- an saO.l ace and net an actaal

S-oil 1 atcr oansteeanire - ';_ini76zAla. the actual asnara the blath, rail as fre ay of thre KtA
Th it-it rta Fly dosanares aith the asaretime sOat 4 aseable inenia aoenate ateold be noted.

prneetiosa regug ilhTh ie sn'anasn aee 10 hetlo ar-impas er truly ya-e,

af eater aaene ri. a,1 iharret aahonstad tine ui rdn

1
corneerassirer anani. re ans ata lf~l se twlatn, Unsartia the toel -naiAl. Tsaite

_'iaoi. Ira Iaalta ea rola r abeaa llatie tb nlsae
.:plc for talnan ed saps CararlasSete asna mtae be dlayir

stdaciqnna shae si arf sh Ca iaadc eaaMid e"ts the At
enarenta tnaan t em tarbair .-rin a iraugft ease If nh buffer Wapsine af

_aaraioen taterpeaaulr eabaranad. rr.hiid salear (Catriaifao

dT p-n -a- ---eat an m rasaie tIinatallatian as deniatrdm ndrun corarn
the no1 afater far flusting talle. .seatn- bases ia tha rtid- Sr.sansr.ersen

It~le IzaroiTaurhefieteliidnaont 
i teas Mrisrit-sar ofirachr

eead ta arete an lam a~sin and eneagirealy. eadaeiag ther sill tedirsar.ifio nioaliv nareqer .
esalt i, -eatedl flrshang and ifcreased eater tme, est aft aidafr bars Fufedtiirterititfeai eene

ears: inazalad an wary flat~l. saesah-qustgalf, piaggisg of he-.e

lrsad am pla fs an-,a esdaa =se '1i1n a"quama ii gine thetr nr-Ict to tinl a abae-esS tir fl a teceera dein9 abesizer
wrabs I. Present baslab and ad-e peobeis Thfe =sna area of Fairisid
wn aisam nite eaaId be the est rarolanl iwaasad. Tha additinh-i eat
rsparae Othcan o. b pesn.idad bc reaevaa .ashoabuld be nsearcad as
abuffer e be otaiid in ew daaogfn rear.
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Commenting Entity: Napa County Flood Control and
Water Conservation District

August 1981

Response I

Although the Department of Water Resources is willing to assist in any way
possible during negotiations on cost allocations between the prime water con-
tractors in Solano and Napa counties, it will be the sole responsibility of
those water contractors to reach an agreement on an equitable internal alloca-
tion of North Bay Aqueduct costs.

Response Al

Comments noted. This information was considered in the planning process.
Other information presented in this Final ES/EIR, in connection with environ-
mental impacts, was used to select Route 1 as the preferred alternative along
with reasonable and enforceable water conservation programs. Insufficient
information is contained in this comment letter to change this determination.

Response A2

Comments noted. (See Response Al.)

Response A3

Because the Jepson Prairie near the proposed intake for Routes 2/2A is closer
to a natural state than other potential aqueduct locations, these alternative
alignments have the greatest potential for disturbance to the prairie (Draft
ES/EIR, Section 6.4.4., p. 152). Although all of the alignments traverse
portions of prime agricultural land, Routes 2 and 6 would have the most
significant and long-term impact on farmland due to the permanent easement
requirements of the open canal segment (Draft ES/EIR, Section 6.4.9, p. 153).

Response A4

Comments noted.

Response A5

It is true that no drownings have been reported in the South Bay Aqueduct, but
drownings have been recorded in many other California open aqueduct systems
(Draft ES/EIR, Table 5-2, p. 81).
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Response A6

Comments noted. In a letter dated August 17, 1981, the State Department of
Parks and Recreation reiterated its position with respect to alternative
alignments 1, 4, 5, and 6 (see page 101).

Response BI

The Jepson Prairie, particularly the Nature Conservancy's 1,600-acre Jepson
Prairie Preserve, is an important plant and wildlife refuge (pp. 64-66). The
federally designated critical habitat for the endangered Delta green ground
beetle lies immediately to the north of Calhoun Cut. Recent information on
this species indicates that its habitat is not limited to areas surrounding
vernal pools; it can also inhabit cracks in generally moist soil (Alan Hardy,
California Department of Agriculture, personal communication). Two rare plant
species were found in the general vicinity of proposed Route 2/2A (Appendix D)
and, more recently, a colony of another rare and endangered species was
discovered in the area (letter of July 24, 1981, from The Nature Conservancy).
This population could be affected by deepening and widening Calhoun Cut as
required by proposed Routes 2/2A. Although test borings have indicated that
vernal pools along a section of Route 2 would probably not be affected by
project construction, continued monitoring of ground water levels in vernal
pool areas would be necessary to insure that these habitats would not be
adversely affected by a Route 2/2A alignment. Field surveys of the Route 2/2A
alignments indicated that the alignment would not pass directly through any
vernal pools, although several pools are close by. A concern for indirect
effects on vernal pool hydrology is related to the possibility of puncturing
underlying clay layers. (See Section 6.1.1.5.1 of the Draft ES/EIR.)

Response B2

Since it was created, Calhoun Cut has been colonized by typical riparian and
wetland vegetation and provides important habitat for fish and wildlife. For
this reason, it has been designated a natural area in the State Waterways Use
Program. Construction of intake pumping plants and fish screening structures,
with associated dredging activities to clear intake structures, would have
both long-term and short-term impacts on existing habitats. (See p. 129 of
the Draft ES/EIR, Sections 6.1.1.1.10 and 6.1.1.1.12.)

Response B3

While construction cost estimates for Route 2 do include costs of initial
dredging, they do not include costs of long-term maintenance dredging or
disposal of dredged material (footnote d/, p. 48).
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Response B4

Although the intake locations on Cache and Lindsey Sloughs are already access-
ible by existing roadways, additional construction and maintenance roads would
have to be built to allow access to the pumping plant and intake structures at
Calhoun Cut for Routes 2/2A (Draft ES/EIR, p. 46). These roads would have
significant impacts on sensitive areas of Jepson Prairie. Access along Routes

4, 5, and 6 would be provided by Creed Road. (See p. 151 of the Draft ES/EIR,
Section 6.4.4.)

P sponse B5

Comment noted. This is correct. Encroachment of farmland in Jepson Prairie
by Route 2 would not be in prime agricultural soils.

Response B6

Comment noted. Route 2 is the least energy-consumptive alternative alignment
with respect to pumping requirements. Energy use, maintenance and operation
costs, and land requirements are three of numerous impacts and constraints
considered in the alternative alignment analysis. (See Table 6-3 of the Draft
ES/EIR, pp. 147-151.)

Commenting Entity: American Canyon Water District
August 19, 1981

Response 1

Comment expressing concern for California Department of Parks and Recreation
mitigation request is acknowledged.

Response 2

The proposal is for the aqueduct to be constructed to its full design capacity
of 115 cubic feet per second to insure fulfillment of current water contract
amounts. The preferred alternative includes reasonable and enforceable water
conservation programs, which will allow the maximum annual North Bay Aqueduct
entitlements to extend further into the future. No reduction of this maximum
entitlement will occur.

Response 3

Although the Department of Water Resources would assist in any way possible,

it will be the responsibility of the local water contractors to negotiate an
equitable internal allocation of aqueduct costs. The Department of Water
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Resources has not attempted to refine or narrow the original mitigation
measures or costs acceptable to the Parks and Recreation Department for
Alignment 2.

Commenting Entity: City of Napa
August 10, 1981

Response 1

Comment noted. The proposal is for the aqueduct to be constructed to its full
design capacity of 115 cubic feet per second.

Response 2

The construction schedule calls for completion of the aqueduct system in
1986. This is the earliest date DWR believes feasible.

Response 3

The findings of the report, "Investigation of Cause of Increase in Chloride
Concentration at Proposed North Bay Aqueduct Intake in Cache Slough", were
that the high chloride concentrations in Cache Slough were primarily due to
discharges from the City of Vacaville Easterly Sewage Treatment Plant. The
City of Vacaville has been considering relocation of the waste water discharge
to Barker Slough, a tributary of Lindsey Slough, in the near future (see
comment letter from City of Vacaville, August 11, 1981). Prior to formally
pursuing the waste water discharge relocation, the city has been awaiting a
decision on the location of the North Bay Aqueduct intake. Once the reloca-
tion of the primary cause has occurred, chloride concentrations in Cache
Slough will begin to decline. (See also Response 8 to comment letter from The
Resources Agency of California.)

Response 4

Comment expressing concern for North Bay Aqueduct costs is acknowledged.

Commenting Entity: City of Vallejo
July 31, 1981

Response 1

Comments noted. Benefits associated with the proposed Cache Slough intake
have been documented in the Draft ES/EIR. Route I is proposed.
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* Commenting Entity: San Joaquin County Council of Governments

August 20, 1981

Response 1

Section 6.1.2.3.1 of the Draft ES/EIR has been corrected to state that
diversions to the North Bay Aqueduct will be made throughout the year. (See
Section 3.)

I.esponse 2

The computer analysis of the proposed North Bay Aqueduct diversion was
conducted assuming low-flow, summertime hydrologic conditions (see
Appendix F of Draft ES/EIR). The 1976-77 drought period was employed as the
data base for establishing these low-flow conditions. These studies showed
that the North Bay Aqueduct would have no significant effect on net Delta out-
flow. In Bulletin 76 the Department of Water Resources presented a plan for
protecting the Sacramento-San Joaquin Delta and meeting the water export needs
of the SWP and CVP through the year 2000. This plan shows that when North Bay
Aqueduct diversions are made during periods of controlled flow, equivalent
replacement flows are provided from project storage to maintain required Delta
protective outflows. Controlled flow conditions are when Delta protective
outflow requirements are being met by project releases. During periods of
uncontrolled flows, the North Bay Aqueduct diversions will come from flows

that exceed Delta outflow requirements and the diversion will be a small
percentage of this outflow. (Also see Response 1 to comment letter from the
U. S. Environmental Protection Agency.)

Commenting Entity: Fairfield Suisun Sewer District

August 21, 1981

Response 1

Comment noted. (See Section 1, under Urban Water Conservation and Supple-
mental M&I Needs.) The preferred alternative does not include delay of
construction or reduction of aqueduct size. The preferred alternative
consists of the North Bay Aqueduct, sized for full contractual commitments,
plus reasonable and enforceable conservation programs for Solano and Napa
counties. These conservation programs will enable existing contracted
entitlements to extend further into the future. The North Bay Aqueduct is
part of the State Water Project, which has reservoir storage designed to
provide water supplies during dry periods.

1
I
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Response 2

Comment noted. Draft urban water conservation plans have been developed for
Solano and Napa counties as part of the Final ES/EIR. Each plan is being
reviewed with each local agency and tailored to its situation and needs. The
information presented in this letter is part of the review process.

Response 3

The cited statements refer to an investigation of the Route I and 4 alignments
conducted in spring 1980. Although most of this information is incorporated
into Section 5.3.2.3 of the Draft ES/EIR, a change is necessary with respect
to habitat of the federally protected Delta green ground beetle. Information
received since issuance of the draft report reveals that the habitat of the
beetle may not be restricted to vernal pools but could also include moist
cracks in the earth, which are numerous in Jepson Prairie.

Response 4

The black rail is an extremely secretive bird and most "sightings" of this
species are, in fact, audible records. Audible records are widely acknow-
ledged among ornithologists to be fully qualified sightings. The most recent
records of bird sightings in Suisun Marsh indicate an increasing number of
black rails there.

Commenting Entity: Solano County Board of Supervisors

August 20, 1981

Response 1

Correction noted. See Section 3.

Response 2

Correction noted. See Section 3.

Response 3

The city of Fairfield, which draws on water from the Putah South Canal for M&I
use, has an agreement with the Anheuser-Busch Company that sets minimum water
quality standards for water used at the brewery. Use of the canal to trans-
port ground water from northeastern Solano County would prevent the city from
meeting these standards.
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Response 4

Comment noted. (See Section 1, under Solano Project Reanalysis.)

~Response 5

The draft urban water conservation plans for Solano and Napa counties are

being developed by DWR in consultation with representatives of all water
contracting agencies and will be tailored to each local situation. The
information presented in this comment letter will also be considered in the
Levelopment of the plans. (See Section 1, under Urban Water Conservation and

Supplemental M&I Needs.)

Response 6

Comment noted.

Response 7

Comment noted. The preferred alternative has the aqueduct designed to its
full contractual capacity plus implementation of reasonable and enforceable
urban water conservation programs. This would enable Solano County to stretch
water supplies beyond existing contracted entitlement schedules. Water

shortages will not be induced by this preferred alternative. The North Bay
Aqueduct is a part of the State Water Project system, which has reservoir
storage designed to provide water supplies during dry periods.

Response 8

Comment noted. (See Section 1, under Waste Water Reclamation, and Response 7
above.)

Response 9

Comment noted. (See Section 1, under Waste Water Reclamation.)

Response 10

Comment noted. (See Response 7.)
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Response 11

In the event of an extended dry period in which the State Water Project would
be unable to fully deliver entitlement requests, all contract users, north and
south, would share deficiencies proportionally. To fully meet its delivery
schedules in the future, the State Water Project will have to add new facili-
ties to increase project yield. Many of these new facilities are provided for
by Senate Bill 200, signed by the Governor and awaiting voter approval.

Response 12

Comment noted.

Response 13

In accordance with consultation procedures of the Endangered Species Act (as
amended, Section 7), the U. S. Army Corps of Engineers requested and the U. S.
Fish and Wildlife Service provided a list of threatened and endangered species
that might be affected by the North Bay Aqueduct project. This list was the
basis for field surveys to investigate the presence of endangered species
along the alternative aqueduct alignments. The U. S. Fish and Wildlife
Service is concerned not only with the direct impacts of aqueduct construction
on threatened or endangered species but also more indirect effects on nearby
areas uue to changes in ground water hydrology (e.g., puncturing the clay pan
layer underlying the vernal pools).

Response 14

Comment noted. Environmental Protection Agency concerns would also be
extended into distinctive ecological communities (vernal pools) and threatened
or endangered species.

Response 15

Comment noted. California Department of Fish and Game concerns would also
include specific protection of Jepson Prairie habitats.

Response 16

The Department of Water Resources and the Department of Parks and Recreation,
as part of The Resources Agency of California, have a mutual obligation to
cooperate wherever possible in matters affecting the natural resources of the
State. In the event a Route 2/2A alignment were selected, the Department of
Water Resources would require detailed supporting information for the Depart-
ment of Parks and Recreation's mitigation request. The Jepson Prairie is a
distinctive ecological community containing habitats and species found nowhere
else in the State. As such, the Department of Parks and Recreation has been
interested for a number of years in establishing an ecological reserve in the
area.
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Response 17

Previous field surveys of the Route 2/2A alignment indicated that the align-
ment would not pass directly through any vernal pools, although several pools
were close by. Two rare plant species were found in the general vicinity of

the alignment and, more recently, a colony of another endangered species has
been discovered (letter of July 24, 1981, from The Nature Conservancy).
Because the Jepson Prairie near this alignment is in a more natural state than
other potential aqueduct locations, the Route 2/2A alignment would have the
greatest potential for indirect disturbance to vernal pools due to changes in
the subsurface soil strata. Although test geologic borings taken along the
Poute 2 alignment indicated that vernal pools in the vicinity would likely not
be affected, characteristics of the subsurface geology in the area are not
fully understood. (Also see Response 16.)

Response 18

The concern for indirect effects on vernal pool hydrology was related to the
possibility of puncturing underlying clay layers.

Response 19

Comment noted. In the event a Route 2/2A alignment were selected, DWR would
discuss mitigation details with the Department of Parks and Recreation. (See
Response 16.)

Response 20

With the concurrence of the Solano County Flood Control and Water Conservation
District, the modified Route 1 alignment has been dropped from consideration.

Commenting Entity: City of Vacaville
August 11, 1981

Response 1

Comments noted. Benefits associated with proposed Route I have been docu-
mented in the ES/EIR. (See also Response I to comment letter from Napa County
Flood Control and Water Conservation District.)
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Commenting Entity: City of Fairfield, Office of Public Works
August 4, 1981

Response I

The proposed project has the North Bay Aqueduct constructed at its full design
capacity and maximum annual entitlements under the water supply contracts will
not be reduced. Inclusion of reasonable and enforceable conservation
programs, as reflected in the preferred alternative with the North Bay
Aqueduct, will extend the period water supplies fr'm the aqueduct will be
sufficient to meet supplemental water demands.

Commenting Entity: City of Fairfield
Office of Environmental Affairs

July 29, 1981

Response 1

The Department of Water Resources will make every attempt to reduce conflicts
arising from the North Bay Aqueduct Route I alignment and planned developments
in the Cordelia area of Fairfield. Design personnel from DWR have already
held preliminary meetings with city of Fairfield staff and representatives of
development interests to discuss possible measures to reduce potential
disruption.
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, 

ons,

or the efeeI f -aieg ahead eittrurt guaratees of pree4ii e ececainThe draft Elfi/hIS Irt lay rro- te arrt 1 ooce caaeolc

alte sios itsig cos data fo al eleneie;ad eloeabio-Cl htrcdorl rcl rscehffhypcl orcc ro

shalo d ecsttef roah.cotAltio, end .re of origin SOP -rs Impact$. be .. deer d or:1 ncera

Itsetronglyo appears that the beet approach Is eaoleetma feasible eneserva tin 
f .. I

aod rec aetion before ehe Nort ta Aghduct it built. Iaect ritco ae c~ra~~ta ra

relalaie oud orstl te se Afr tNort Sa dadact (henf sections, a relc ef oetctr zcl a ~rofte r re ~c
2 in ).21-1.31, 3.2.3.2.12. .. 4.1. Thlonetete eseeis n pla I :sore tha na.e. efesbe..e.cll ml th 0-ec

socrae-o in Table A-I anod chine rec tian"in et deeated af 20,531 o chtthe other pperla .uersrer lhc

The draft Ef/fIt adnintadlo didotc i nce crnntte of othar reuettccoefastrurla or arc 'Icaraf yr I~llnepa

3 e-saureahich coOId uring thes cfatr satiogs. These reasaree bane sot r act A h reor I:,eel 1..... a ..lctda~dor cc cfe

een qentif id e e ct nd utr ing c od no be qu .,antified 1 ol0 ~ e oeo Ihe,hcrc ~ c~ee ae r eclpiOa

addrtina socif 0 eerc 0 soei00 -f r. Stotion 3.2.). 1.21.) enet ~~~c32O.Ti t e~'. a rerIrrpol r

c .eeca rd irdusia A htor isnot discssd'in thepa.", t h geet toe if1 no. foli h e td

cotraio oetitlt aithin this sector eigh be signiiater
research _odd be necesstry so ,uastify 

th ontibl ae aig' 
h rf tot ihotino n cera rrclnlo/oh a

(hctic 3.Z.3.1.3). Tye..ea.e. e t ie.Vlp our eal couI ons, bate onedoceA 
utni en needs toiSed e nca sro h rlfc ~lh

he gearrreneh cplrrrto ncl cosrairan e aOrx-tre rer

Th EOfI eot olttin the poenvbtia taoi r I.an barssidon 
dr afoeedt th adoion of creetoIrcleIc -ennet ~

rloee foaI'r- the "' ageotaleette. 
fucigardgnny The ElfCn 9ecu alto7- ' ant .ye.he...t...tr.cg n

o-orti orth .,ctI., of-IICodifnsa 
ther arIe Pai t die-atro o etii -'I gto not oe

a1i2 bl ad coo cI etala I terthe pro Acfts-g ca;r

i.n .0,, .... ... Irn rc ehi o Cetrt

3111 t i," W f-So ,hc

' -crc., ~ ~ ~ ~ ~ ~ ~ A ....~d ..r.Ioarafrrl.Io Po
rcan foe- drop;,sddctrnon!afrel.n

- -. . - h c~ l c - - . r e t e r l r i :f C r ~ r o o l t n n r a o c r h f o se n r a s

- I I~c I- 5c fIll ha'- toeraie toN6 too Ih drf f/i ircoa lestafhe tn c h rnh oc

13 c 
cr. 

cIc.na 
l,-ar.I 

id o.hci~ IIadarao rii ncts hlner nictsor.IrtIene.ae

14 h f eoe e prfere ncel adf oe - Projet alera enn 2 sCoe o could to2r1a0 eilir iceaeo02T).nol. i oai n

011.~~~~~~~~ abl o.t.h.seii.ipc.o.fa e epeo araeit.ras

loclI po~t is e o rd i t Ic IIs and. 'I I s l c t o ci y o al g n r leare a d oe

15 ~~~~~~ I'rIc 
hollh-n 

lt frt te~btanel~sdo

he dagftec EIR/it cS rgcren rlctheigds rdt erdt

2 c0 inresenth cwd p o prole inf ete e onis fee tu Inct ac

nrc, -E os Dar for ,,k A, eoa a 
rOabne M iee api thd r,allS tobdi tro's.;O_ e

fh aftorI a norror nolainc heaodr erieTelssta n ag ec eio lcnsalc mcdosntne

I~eeofelthoonenlcloith 
effect I c U hs enleft areas resth arnai;ns of thir

ec..r i. hecssifed-fhtn cstr O sr suffe cne or strtc tioan tcs he Slic r ilrla J1- r ...... oc -dohed

7 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ig sercdl'o'rt0dradocca ya, o ot fe lig2 a crrnete ee r Ice det. aithog tign It f the soh at.

0he crof to- ,j tee 

aoses 

can~t he~ 'derrfed
t h e f t / h e s 0 - , l o c f t r h A ,1 e cr 0 e r , I a I , l o ca l

-erecc aoornt, Oat 
hper 

eroide -- 
rn 

canneli~ proid cuere"' seen 
dkIf1-e

c c h ye r t or t n e p i e 'a a rar( t a a ali n l n d l Ate -e air n.e a l 5 I o b i t c e r c r c e l 0 o s r c i d a e o r l r

relierhatihrn are als reretan A ~ rAt tO rAe Caionadolsrra
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The Nature Conservancy

La .4 
.

..a.tCt, Depar tnt of Water ReSOUCes -2 5 1 0 . t r e e t . .

Satamoe-. California 95816 ' ..

Dear ,tr.ttaceihae: ,, - ,/h ,,

Thanh you tor the oppoetutity he coment on the draft ES/EI for I r

the North Ray Aqueduct, Phase I1 prolect.

The NaueConservanczy's primary concern wi th this Proj3ect 1. the I-o ~ ;

protc ior of the Japsot Prairie Project, particularly tn.

1600 acre J eps n Pra ire Pre 
er e l(ee. attached apl C sequeh t ly , 

',

we hdorse Route I as .biogically least damaing, havieg a los w J

cost rankueg. Ctd avoiding the Jepson Prairie. Route 4 is our 
n

Thio spring, the Conservat.y has been cnducting hbiolugi'al /. I
Inceoturase on its Preserve. Our botanist located a pretioisli - -

nepped colony of the rare and .edanqered Fritllaria ILlsce4a

2 n... 1o.Cut ... n on the map. This h o h taken into

cocsideration in regard to Alternatives 2 and la, since 
both

e pening and iden-ig Calhoun Cut. 4

WS coneud the Department at Water ResOUroes for its thorough

pretent-un ot facts pertaining to this prolect, and for the .,23 ....... rn ........ noe iddts i..........derie .. l.l .......... tl .3' \ . , 24 .1i

tOctots. I0 would It. to work closely aith the Depareet n the-
r-rt trat tnhs project directly effects oar Preserve.

tf " 4 , & L,, .. -- . - , _

peer Sir r

'alafornia Field Office

attact"cct 
1.4

F.. . . . . . . .ure I. Dcrr t of r ,pSo_ Prairie
Preserce. nrt genraI location map.

The Nature Conservancy u-ea 7"T~i

Auu' 2', 1961 3 .

Mr. Ed whistao 3 |

12 1 5 ~ St ee 
Vdr.

Sacranento, CA 99816 
co

I taco enclosed a partial map Of the rare plants occurring -

... t .. Jpon rare "Preserve. sybtnical ecsal taet. Beob
Holiand. has provided ne with thin preliminary ma the o

final report is till pending. ryc-p e

s you sill note, rritillaria liliace ecu s on the Sacramento " I" t.

rttrn railroad It o- st of Dozier. This -2- "- -t
and none other cereal pl pecies such as Downinsg9 humlis

na ccrelcheeonte iht-of-ty, PrOvndeg Cendi-tiens 'sf, to-
are tiahe oly a survey in spring could determine stith
crtinty their pretence or abseece. " -' -',+id,

_n my opinion, it is i.kely that bioloqical impacts from - / ,
'

Vo,ar ealgoe nt could be ceealpeesated satisfactorily by a 
. - 2 4 ' ;'"!"+

.onyita....o p1 act salvag.e nd transp, and land dici n.,

a wu','l al,.,rer-"ae an rpyortonity 
to review your description

and act analys-t -, the new alione-t. n

it,,. r..c. . .. .. '. CY# ' ' . + .

" .. K f. . .s1'i r
1  

I )' +e tt t ( h l a : -lCI ,,

eye rer 
.t.,p ,++, v , l~ , .~+ + l~'liOh ,)

1t t t e
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INTN CALIFORNIA NATIVU PLANT SOCIETY

to 0wttir, I... poco: I'- ce>.. nc;ali

0 entr t area.saol on d1 b one iolclyrtoehatneis hr
-Deportment of .ot'er hesournes 3 to toes to engage , apezilit to octadotrpae

U treet native seed in the seed seaon -e-r ootut Iof any

, lbodot begin..
6oor 16to Totourno yo9,016opru~t ocmen r re -tE:

R:;- tooth Biy Aqueduct - Draft Frnooronmentol Impact 3oteest Tnlyufrteopruiyt omn r o m 15

Door :.:. Mouc-ioooe

-Poe :allfuroio atins <tt Society findo toe pu -s ud need

I or toh. o , 1 Mao oi n :0 3 deun a c oo ripned In
decO -e 1.0 the Dro-t donionmentoi lmpocb Jtiteoot ISincerely, t

it. to.-eer tho f-in sI;; deootr-ten the project to truly
ne t he only obognevent me coud n-..oor i. Olognment 1.

-oa h~~ot can skirt all sensitive odInt oohitn, nu Align- dA hetr
ns.tI o pate set ;0n of anoidin taco. hoc~ chile 0000.011

ooorc0o for Alignmeot I could oost more thon mst olternotimen.sn 
onoeto 0

tte -oo ofoo ayeter tr to t e potn covrctonfo
litat100on lo 0 0noetoo onootrdt 00 c,.-otfor

Ali-ient I reo toe beret of all the alternotodno.

AO~ biet I pito toe system o- a tonied pipeloto . In o g reoo
inhere cool hydrologyj oca eooly Unbalanced, th o is preferotle
to a'n o pen ooncrets- tines ohantrelI, shi c snul d odeooohy alter
surfac ruoff pitterns. 0. .sliece it isintort~int thot ainy

ocootrctindiertouxea to done on ouch. a may thitat sallow 
A

2 ouaorfos siDareoe I permanently ohanged. If the
shllce I -adpan that formo toe boomI f or the vernol pools in

puntured 'md no refilled to the original density, ,eotr mcion
could effectoeely PulD t he plug and drin the erea2. poos.

We proooseI tht so11i tess he mde along the alignment before
const ruction and the peroet e o t~ tn recor ded foIr Cnoon

location shore the poe0 Ions dressfes 0j- jocto be teen to
difrnot osgetotiot rottere and oh toe ceter of eooh octets-

on ~ttern; ctr every 1.(12 metersm whi checer In Ithc ono

ro"aIng. P.hen. en.., till o replaced, it should so mecpoctnd

#THE CALIFORNIA NATIE PLANT SOCIETY
i[1 I') I ',IFORNIA NATIVE FL OA toe :oderlploo. nolI mon rth itoe. Lfor cet lt

5 aloote in the rleht of nay tulId ho Inntoe. ebo oe ee

Seotee 2 so o.:..ld nese e neleedhco.e id rsslt
the Jeson Prairie, sod .ortiobulnely Into omitF 0. asoy iCelItle
y-.ao oend onoit Ojt. the Delta is 1an's lecigoatteOn on ale.If-

-4pr, -- er.o Vane Chapleant cotora, r eso urce ores.

S- ,.:,- 1eto --k' .e BTnreclIste toolx I o z 0010jr o -;crt -olty to Xa cu r v Ieocow c

S-1,11 CA 9ci2

hr. eorh .. oote,20s

* P.1.eo. Chet-

;. r e. foodootte:

kncordirFto tnfofrmationfCleened free te draft £15 for the North
Bay Auieduct, old aso fins th e MUD roft IdS e f Catra , lolae1t
bOotty Restdsnt isl Deelopseat, the Sasramente Valiley Chapter of

'OP s ind o urgetnt rea...a for esto tice o of then No rth day
Mndo . ias 1. tone sf the cities to he suapplied ore usi.ng

eitoe voter rreeeot I vioi tths one, tn foot, fer frt
t1Ot,. estimated : reth. tenyyer eneee cities e11

atil .- o,1 nly tail1 is much enter setheysqoedoet onuld prolde.

Or .::.Ion no.rnieesoeudyIed a rduotieI n
dec . i r ui Itr n

toty Io 10. -or of prls* norlootturol land, plus

'.Il acoto cittal p r Ime wrrIcltural land shich leeks
2 -l oyeter. Gives ted los of such 1betd is Californa eaeh

peer, It sold tem a der Idea to sopoly wster for oginure

it- eltlty Iron the proposed psple areas is ho t partlpalCrl,
I , f tI hePeripheralCal ise te hI Itere sI he bo hanre is

3 th tnyr y , t Ihe delta. Surely notdecisteess h oet

toild 'te aqueducat -x,11 toe offet of soch -tanreecooId he

Ot. toswcor, I!: oxqtli aiht -m eday be dusoedteeuy.e
r rioaury ours.

Toar peertif Ia--l e. o-eyt:.tt
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" being a pipeline.

NATIV PLANT Evn . t. hoice of alignment 1. however, raises environmentalCconcerns. Oars is that the existing gruseland be restored after con-

bsan rancisco area chapter . ... ti .. The composition and comp.actin of the soil. and the C0m-sanfraciso rea cha or5 position of %ne veget~tot .... a re main concerns in this regard

I Jerr vfnue by saspling the soils oefore construction, a pln to restore t-

e enuir, n. 2. 97 7 fill to the condition of the surrounding soils could Oe worged out.

July 27. 1 "1 Seeding of the disturbed are. will be necessary for erosion cortro.
-y- purposes. So that competitive or invawive alien plan. saterials art
le-rimst of 1tr -e rCes not introduced, I e recommsend that a plan to reseed with material coilec

.entrl District on site be prepared. 'here i0 ample time to consalt with on eapert

3251 South ut. P 0 do3 160088 with eoperience in matchin2 vegettioen.
Sacramen t o , 95816 Alignment I also appears to be cost effective. Although construction

De- r Mcstie. :1::costs are soehat high. a: :hosh in Table i-3, the secondary constr-ction

hn you for the opportunity to Coment on the Draft IEI costs are low et. so total constrtion costs are comparatively low.
an the North Jay Aqueduct. Operation and maintenance figures, while slightly higher than for

de fully support the recomendations for waste water recloation the other alignents, are offset oy the fact that this alignment requires

and oater conservation set forth in section 3.2.3. t he least secondary power. Because of the markedly lower power use.

the no project alternative seems desirable in the short term an- alignment 1 may prove over the years, to be the least expefhi-,,

viro-nentilly and in that it would stimulate waste water reclumation Pf. .In i, s.
and wna:e conservation programs. butAould have adverse effects through

inceased ground water pumping and through increased pressure to construct Zltnere ly.

other eater upply delivery system. the nvironetal effects of which i i  . <e
are now unKnown.

The draft 1i/ld does not adequately address the extent to which Charlice W Danielsen

2 the aqaedact. by increasing the eater supply to xpa and Solano Counties. Chapter President
wOUld otisalate development, thaw creating additional demand for services.

This demand spiral should be fully considered in the final EIR.

If the need for a North Bay Aqueduct merits the construction of such

an iqueduct. our main concern is the protection of the vernal pools in

3 the area, and of the conditions which Sae such pools possible. 5e arm

deeply concerned about any excavation that would affect drainage in the

area of the Jepson Prairie.

ae could support the choice of alignment I as described in the draft.

Although both allgrusents 1 and is appear to have been well thought out.
&lignment a crosses the sensitive versa pool area, and on the map in

figure 6-10 is show n to cross rare plant habitats.

Alignment 1 has advantages envirornentally of avoiding such sensitive

areas, of following existing property lines for the most part, and Of

DEDICATED TO THE PRESERVATION OF CALIFORNIA NATIVE FLORA

Jim Nielsen
5e,5w....S.O. .. 'w..., o..a a ~ I 5m committed to continuing my involvement In

coordinating state and local wgencles' actions on all
a spects of this project.

Thank you.

July 29, 1981

BonId noble, Director
Department of Weter Resources
il6 tilthl Street

Sacramento, California 958141

Dear hon: ncerely,

Plewse accept this letter as my official comments ynrl
on the draft Environmental Im pct Report (ErR) on the
North Bay Aqueduct. U nfortunately, I will be unable to
attend tonight's public hearIng, due o your department's NIEISEN
failure to notify me.

First of all, I aM totally supportive of the EIN's
conclusion that an aqueduct he buit. I believe the
E;T provides an extensive and thorough review of the
issues Involved with the project. The need for the North
B y Aqueduct has been clearly confirmed.

Sconly, I a adamant that decisions relative to
cepocIty, routing sod inp7ementt on of ester conservation

.mesures be v ade at the loc.a level. Department officials
have vrbally .a-ured me that this will be the case and
I would be greatly disappointed if it is not.

l.Ctly, I em concerned with sty possibte further
delys in thin project. Th Department should make every
effort to complete construction of the North Bay Aouedct
by the originel 198h date. This Is extreweiy importsnt
in both terms of need and cost.
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. ."

Deparetit of Water R~sources ftrh,d,rir
9

tg p~t faniond lii toc-furitr , lOperat i,

Cental istictand there-fore let ii9g pionleits and acreh bycotsrdcrnitiof

1291 S Street cirnsideia tniti(,rttt.. -
*

b- .o 160018

Sacramento, California 95861 ri ree-il,,; the EI, in weoldnsee that t-
prier wator ;calit

t " 
iin .iir he loa stoo{d biot bcelrmtner ,otlrsIr.tieg .e tg, poit for nhr sy e- . Likeisc.

a route further t the north, con us .cg sane rater

RE;eDsr whirL scull parallel i-ornting ras an, field

North a ft b2 edaricswell have-ae rch less odverse effect to ihi
(Phase II Facilitittl a giejltoral hpt . , .r tt. vicinity h f the pi el nr

Delano ConyCalrfert a thran the pene.tly ciepreed Rore, I.

D oI. >iec-iry.. sold a;precate tie opportMi:.RI~~to (mi -ss rot r ldicitol pretlinins with rhosc directly

This fire r pret s menhr of the Vassar inv er-d wn. tee (re -nir giecet dnrail are tifor "

family of Dron, California metrs and tenrts of a large three ir sr much ir! leIb ii ly tilt to ehr plao s i at

trest of land in the redite vicinity of the beqinnig all ar ovoud cvinenplittr it an cririnnocs dcoatc wrtr.t-

pont for alternate Route 1 of the phase II portion of qo errneo-t i-i v:nc e I, ed over tee atiirt ard c-nt r.t .. f

the Nrth ay Aqueduct. IDnediately adacent to our celiits' 'y el~ents davuen,

property is the point where a punpng plant is proposed

for the retoal of aater fro cache Slough to be then 
Y-ar Ir

carried through a pipelne under frelds osned by my client.

erich field s consist of -ar thee 27D acren.Iolchli' thn f5P1C

In addition to these 2
7
0 acres, froe the rI-

prenentansotnlade at the pubolie hearing in- Fairfield on \\by . 5

July 29. 1981 which was attetded by snre ieebers of the 
. (

Vassar family, it would appeer as if alternate Route I

daring ins onstruetion phse er affeet adeersely the tE:ac

irergatin distrutot system across each of the Vasnar c.-: hair - ci . ..-

tract to the extent that sore than 500 acres could be out

of prtcutron for the growing season which brackets the

eos tnuctroo phase. This land, durling the 1980-1 crop

year. netted oar clients in ecess of 04.Do per acre.

With continued inflation. the contemplated damages to
or cleItscan only increase as the cosmeneentmnt date

for constroctnon approaches.

II
•se.

I. $.Ici 
-.iiI aI ne ,. "S

... r .......'ie E. .111 ; a. =

.. .. ..... vrv',!i., i lt "['..... S

. .u.. . . .. . . ... ....t , , 1 - e phl 4 , /- -"

! ic.l.cllrhi lnic-ct -... ........rail crc .I

- r , , ... " , ... i- a. . ,l li yr. t ' cr c r i rn rrre rbc U t ,

- Ch1 .,- - c , i c .... c, ca i d ea¢nliearwinl lr ,

wcccii $,i, .... .trnrtr ,, , c- th~ieis rr ii rlcrdhen

.. ..... ... ii,: :, .: .... r c-icr returnJ % ,
I .......it..... c.tetcccitiita iitht

I dli' 13

'L3

- . --.



A"., 1. 1981 1" 2

St, a 07 -Tee of ater Be... r... dOuest .1981
P. U. B~ ' ltS 6Sa.rne-n, CalIfo- I 8lh to btid, anS300.000 Pea e r y- hi.a.P~un

gi..n by tn eut~tof o.., kle......a
At *l , 40c. ?-C It.

Total !47. I4. ~ .. 0
.a.for!e~e~t c-, toeoret o -nr ,hut - i-~t. ~

O 'n~~tA Fu-Pt.11,C.r.a 11. v--r of July 29, 19c * ;'fhlluat11.ti.f-11~I. - e .lC AtC.aor 0'th 00erc
- 100; andr-commend loutee# ior Rt.er .

i~yaei~ahdl~o~t.2iy t 11 .l~It 1, proped 1,the
Oroft ~ ol I'rnetlSaeetOt i.&nrn.tllPact report dated In the teen t yu aeoe.-o-hen R..t. p ,oi ... n ..e .. old

June.. 1981. ant a 30-day rior no-t t0-1a t, A'.-a oratoe

I 0, tot ttuto the Doctor Utc d- th. Jay-o Prairi.ap .*ulln,n.gthe NOTICE, . heeb y V-te. that leophy 1. . latoi AI Inn...,.

2 Veta l1 l, is qolified to dr..ap for th tt o aiorc S
A .nA ' Bena t ol. VePool ol .. ,: bu~nfmt alkali S . yPol. tot later 0ant-1 l~~ eertedrn etyri.

3 to-t #I ba acre faults than any other root.. it the do-nt eeOrts .. ~
1. I t i n: I Fore~ ote t Allueu. aci I.
2. It AS the least eco-enait'. to orert..

4. It Ilec =a Vernal Pool. and I. simi lar to land In Bid/Ia
Jepace Prairie.

5. I t doatiirhsall. of praae lrnltd land of ehinh CC, 9d.-d 1. MWde..,.
3* miles belongs to the Alloatiarte fami liea.

I t I*aeaat I. the11 edeof Nopa County wh, Paocr Boone *2 the
a.. ..t effitit and le. tly. A.eoe t h arj Ps,,rl

of phlioecon. oodContol try der e rt,ioN Coirint an eh
..Pact tcPay.pro e1-1tel 40, Or the tctal yr., ,eosat.

tei.a Canyo ceae District alec sueu-o Rlouts #2 Imton o...f it-.1loner

5 oetiaroororao t ir thcee alto ha,. to Pay for th. projeOt, % o
to hoc t~t v to epnd di..Boute 2 Ia 3 million dollr Cheaper

ItnI~.d En,8h

"5Co. ede~ 071

August 5. 1961

Her MCdTH BeY AahioUCT J ph... II-pantlItnI

dt.ardtng your Wasting In Falrfteld. California on

July 29th.

PY first coice is Bot. 1. It le the mst prantlea

for al oned. MY seond 'holes nuld hte a opnic

natal Proa Cnlhoun Slough to poaPieg Statn.aed

nren Monte yAto ntet PoaPtug staion ang Creed Radd.

St .....ly.

Rjoh-rd F. KnIck
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noco~t ,n s ace ,+ ,s ROGER W SOUZA S .,.

-utuct I. 1981, , 'CILtF itn D.PattElMn of Water lorA44 •
ia 1600 L a California lieartd of Water asa.. Page 1 . 1.9-t 1. 1 .l

iacse..eto. Ca. 15116 A) Moold ~t efenot afft out property, and thereforle ...Id Iappont th s ro.

RI: Nortth boy Aqwd.t (PhsafII - Faciityt" Draft -JhA 1991) oIRuN S
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Commenting Entity: Environmental Defense Fund
August 6, 1981

Response 1

The Department of Water Resources has comprehensively reviewed and updated the
information contained in Chapter 3.0 of the Draft ES/EIR. Details are
included in Section 1 of the Final ES/EIR. Changes made to Chapter 3.0 as a
result of this investigation include:

Updating, correcting, and expanding information on all water supply alterna-

tives, population projectiuas, municipal and industrial (M&I) water demands,
and anticipated M&I supplemental water requirements.

o Developing comprehensive draft urban water conservation plans for Solano and
Napa counties that specify possible conservation measures for all North Bay
Aqueduct contracting agencies and provide important mitigation for fishery
impacts by extending contract entitlement buildup schedules and
correspondingly delaying North Bay Aqueduct annual diversion increases.

o Revising the preferred water supply alternative to insure implementation of
reasonable and enforceable water conservation programs for Solano and Napa
counties.

o Addition of an environmental impact review of various alternative water

supplies that could potentially supplement the North Bay Aqueduct.

These changes and others made to the Draft ES/EIR are indicated in Section 3,
Corrections and Additions to the Draft ES/EIR. Draft urban water conservation
plans developed by the Department of Water Resources for Solano and Napa
counties are presented in Appendices II and III of the Final ES/EIR.

Results of the investigation confirm several conclusions of the Draft ES/EIR:

o The North Bay Aqueduct is needed before 1990 as a firm supply to meet the

supplemental M&I water requirements for Solano and Napa counties.

o The combined total potential supply from all alternative sources will not

provide a firm M&I supply sufficient to meet the supplemental water demands
for Solano and Napa counties without the North Bay Aqueduct, and therefore
the combined alternative supplies cannot independently constitute an alter-
native to the North Bay Aqueduct.

o Alternative supplies to the North Bay Aqueduct can provide an additional

source of M&I water and water conservation measures can delay the future M&I
demands in Solano and Napa counties, which will significantly complement
North Bay Aqueduct deliveries and extend the adequacy of this facility to
meet demands beyond contracted entitlement buildup schedules.

o Use of existing supplies has been maximized in accordance with State Water

Resources Management Policy.

--UD1MQ PAGE BL47K-NOTnF1U=
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A reexamination of conclusions drawn in Section 3.2.2.1 of the Draft ES/EIR
has resulted in a revised estimate of safe yield for ground water supply in
Solano County to 131,700 acre-feet per year, reflecting the findings of the
"Water Action Plan for the Southwest Sacramento Valley Service Area". This
memorandum report, prepared by the Department of Water Resources in October
1980, was based on a land-use survey conducted by the Department and a review
of historical ground water pumping, precipitation, and ground water levels.
(See Section 1, under Ground Water Supply Development.)

Response 2

As discussed in Section 3.2.3.1.27 of the Draft ES/EIR and corrected for the
Final ES/EIR, an increase of 21,600 acre-feet in applied agricultural water
demand is projected by the year 2000. This is primarily due to a substantial
amount of unirrigated agricultural land expected to be irrigated by that time.
Consequently, anticipated agricultural water conservation savings through
reuse of drainage water will be needed to irrigate these "new" agricultural
lands. The Department of Water Resources supports the use of agricultural
water conservation measures for Solano and Napa counties, as outlined on
page 29 of the Draft ES/EIR. (See Response 16 and Section 1, under
Conjunctive Use of Surface and Ground Water.)

Response 3

The term "safe supply" is used interchangeably with "safe yield". (See
Response 1.)

Response 4

The range of estimates for potential ground water supply presented in the
Draft ES/EIR reflected findings of several documents and was not a statistical
range. The estimate of safe yield has been revised in the Final ES/EIR. (See
Response 1.)

Response 5

Comment acknowledged. Because estimated safe yield of ground water approxi-
mates that currently pumped on an average basis, there are no additional
ground water supplies available for municipal use. (See Section 1, under

Ground Water Supply Development.)

Response 6

See Response 2. Additional conservation, in the sense of reducing outflow of
agricultural drainage water, will enable more agricultural acreage to be
irrigated. Reducing ground water pumping for application to crops would not
increase the overall supply available to the basin.
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Response 7

The conclusions in the Draft ES/EIR with respect to conjunctive use of ground
water have been revised. (See Section 1, under Conju-tctive Use of Surface and
Ground Water Supplies.)

Response 8

See Responses I and 7.

Response 9

The estimated range of safe yield for ground water supply development in Napa
County presented in the Draft ES/EIR represented the conclusions of several
documents and was not a statistical range.

Response 10

The Draft ES/EIR has been revised to indicate that, as a reasonable approxima-
tion, the safe yield of ground water in Napa County is equal to the present
average annual pumpage, o: about 10,500 acre-feet. (See Section 3.)

Response 11

See Responses 1, 5, and 10.

Response 12

Possible water conservation measures for all North Bay Aqueduct contracting

agencies have been added to the Final ES/EIR. A general description of these
measures is presented in Appendix I. These measures are used in draft urban
water conservation plans for Solano and Napa counties, which are included as
Appendices II and III of this final report. The measures presented in these
draft plans include measures currently implemented in the service areas and
add new measures suited to the character and needs of the service area. Nego-
tiations in progress between the Department of Water Resources and North Bay
Aqueduct contracting agencies are designed to establish conservation programs
that will be implemented through enforceable institutional means. These
programs could include goals or specific conservation measures. Such programs
will be reasonable, practical, and economically achievable. The draft urban

water conservation plans are being reviewed in current negotiations. The Final
ES/EIR also presents potential water savings that correspond to conservation
measures and these savings could be the framework for the goals of a water

conservation program.
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The urban water conservation will not reduce the maximum North Bay Aqueduct
annual contracted entitlements; however, these programs will extend the
entitlement buildup schedules further into the future. The Department has set
a first priority for the use of available nonproject funds to offset a portion
of the costs associated with implementing the programs and use of project
funds to finance parts of the plans. In addition, the Department will
negotiate rescheduling of contracted annual entitlement deliveries to
compensate for water conservation savings and new demand predictions. This
rescheduling can spread the existing delivery schedule volumes over a longer
period of time, thereby delaying annual delivery increases and payments. (See
Section 1, under Urban Water Conservation and Supplemental M&I Needs.)

Response 13

The draft urban conservation plans include potential savings in the commercial
and industrial sectors. (See Section 1, under Urban Water Conservation and
Supplemental M&I Needs, and Section 3.)

Response 14

Pricing policy evaluations to reduce water consumption are addressed in the
recommended urban water conservation plans, Appendices II and III.

Response 15

See Responses 12, 13, and 14.

Response 16

Most of the issues addressed in this comment are discussed in the Draft
ES/EIR. Irrigation efficiency is discussed in paragraph 3.2.3.1.23; low
leaching requirement in the area is discussed in paragraph 3.2.3.1.24;
methods for reducing ET are discussed in paragraphs 3.2.3.1.25 and .26; crop
switching and introduction of crops with a lower ET demand are discussed in
paragraph 3.2.3.1.26.

The Department reviewed the agricultural supply, demand, and supplemental
applied water needs for Solano County and found that values presented in the
Draft ES/EIR were not consistent with information presented in M&I uses and
supplies, which was obtained from the Department's "Water Action Plan for the
Southwest Sacramento Valley Service Area". The corrected values in the Final
ES/EIR show a decrease from the draft report of about 5,000 acre-feet per year
in the year 2000 for agricultural supplemental applied water needs and an
increase of about 10,000 acre-feet of new agricultural supplies that can be
obtained from the reuse of agricultural drainage water. The Draft ES/EIR
indicated that 26,700 acre-feet of agricultural supplemental applied water
would be needed in the year 2000. Based on the Water Action Plan, the total
supplemental requirements were reduced to 18,100 acre-feet in 1990 and to
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21,600 acre-feet in 2000. Also, to be consistent with the Water Action Plan,
the 4,000-acre-foot estimate in the Draft ES/EIR for potential reuse of
agricultural drainage water was corrected to 14,000 acre-feet. These values
show that in the year 2000 a 7,600 acre-foot per year agricultural requirement
will exist after all potential reuse supplies are used. (See Section 1,
Table 3-6(F).)

The Department of Water Resources supports the use of agricultural water con-
servation measures by Solano and Napa counties, as outlined on page 29 of the
Draft ES/EIR. The Department's commitment is defined in DWR/SWRCB Bulletin 4,
"Policies and Goals for California Water Management: The Next 20 Years", June
1D81. The Department has funded programs that will advance our knowledge and
efforts in the area of agricultural water conservation. These include work
being done by the Department's Office of Water Conservation and Department
work being done in connection with the Governor's Executive Order B-68-80.
Current institutional and economic constraints make it difficult to define
firm water supplies that could be developed from conservation practices and
exchanged for M&I supplemental water supplies for Solano and Napa counties,
which are needed before 1990. In addition, the Draft ES/IER, on page 30,
paragraph 3.2.3.1.28, explains that although the Solano Project agricultural
service area provides the physical means (Putah South Canal) to transport
agricultural water savings achieved within its boundaries into water supplies
for the cities served by the same project, any water savings achieved in the
other scattered agricultural areas would be difficult and costly to collect
and transport for municipal use. In addition, transport of any "surplus"
agricultural water through the Putah South Canal could also be prohibited
because of existing downstream water quality commitments.

Response 17

See Response 16.

Response 18

The information on the waste water reclamation alternative presented in the
Draft ES/EIR has been revised. (See Section 1, under Waste Water Reclamation,
and Section 3.)

Response 19

See Response 18. Cost information is available for this waste water reclama-
tion alternative and is compared to the marginal cost of new fresh water
supplies for the State Water Project.

Response 20

See Response 18.
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Response 21

The Solano Irrigation District has a contractual agreement with the Fairfield
Suisun Sewer District for exchange of up to 6,000 acre-feet of Solano Project
water for an equal amount of waste water. SID uses slightly more than half of
the full contract amount and has had difficulty in identifying additional uses
for treated waste water that are within economic transmission distances from
the treatment plant. (Also see Section 1, under Waste Water Reclamation.)

Response 22

See Responses 1, 5, 12, 13, 16, 17, and 18.

Response 23

On the basis of recent changes in population estimates and an update of per
capita use rates, supplemental water requirements for Solano and Napa counties
have been adjusted in the Final ES/EIR. The Department of Water Resources has
comprehensively reviewed and updated the information contained in Chapter 3.0
of the Draft ES/EIR. This review has shown that the North Bay Aqueduct is
needed before 1990 as a firm supply to meet the supplemental M&I water
requirements for Solano and Napa counties. Comprehensive draft urban water
conservation programs have been developed for North Bay Aqueduct counties that
show possible conservation measures for all North Bay Aqueduct contracting
agencies and provide important mitigation for fishery impacts by delaying
scheduled water delivery increases, thereby correspondingly delaying annual
diversion increases. (See Response 1 and Section 1, under Urban Water
Conservation and Supplemental M&I Needs.)

Response 24

The preferred alternative for water management in Solano and Napa counties
includes construction of the North Bay Aqueduct and implementation of
reasonable and enforceable urban water conservation programs. (Also see
Response I to this letter.)

Response 25

See Section 1.

Response 26

The repayment cost of the North Bay Aqueduct includes a Delta Water Charge and
Transportation Charge, which include Delta pool, operation and maintenance,
and construction costs. All State Water Project water supply contractors will
share in the costs of developing a supplemental supply for the Delta pool.
Actual costs will depend on which additional storage and delivery facilities
are constructed and when. Presently estimateed costs are fully presented in
Bulletin 132-81, "The California State Water Project -- Current Activities and
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Future Management Plans", Department of Water Resources, November 1981. (See

Section 3, correction and addition to page 47, paragraph 4.3.4.)

Response 27

New information has been added to the Final ES/EIR on the relationship between

past, present, and future water development, the North Bay Aqueduct, and Delta

outflow. Also, mitigation measures the Department plans to take with regard
to possible mulative impacts have been added. This information is presented
in Response 1 to the comment letter from the U. S. Environmental Protection
..gency and Section 3, Corrections and Additions to the Draft ES/EIR.
Additional information in connection with the North Bay Aqueduct diversion and
Delta outflow is presented in Appendix F of the Draft ES/EIR. This appendix

describes the methodology and findings of a computer analysis of water quality
and hydraulic impacts associated with the proposed aqueduct diversion under
worst-case conditions. The evaluation in Bulletin 76 is presented in
Response 1 to the U. S. Environmental Protection Agency letter. Bulletin 76

shows how future Delta diversions are planned to be properly replaced by
project releases from present and proposed facilities. These releases are

planned to guarantee Delta outflows to protect the Delta's environment and
beneficial water uses. The ratio of the North Bay Aqueduct diversion to the

flow of the Sacramento River at Rio Vista would be about 11.5 percent of the
minimum monthly protective flow in July in a critical year as set by the State
Water Resources Control Board in Water Rights Decision 1485 criteria. For

April-June of the critical years, the average ratio of Aqueduct diversion to

Sacramento River flows, as computed by operation studies of actual historical
hydrology, would be only 2 percent. Critical years occur on the average of

I once every 10 years. Furthermore, the North Bay Aqueduct diversions represent
only 0.7 percent of average Sacramento River flows and only 0.002 percent of
wet year flows. In critical years and during summer months, the Delta is
normally under controlled flow conditions. During this controlled condition,

all North Bay Aqueduct diversions will be replaced by releases from project
storage and therefore protective Sacramento River flows will be maintained.

Response 28

As explained in paragraph 6.1.2.3.2 and illustrated in Figure 6-13 of the
Draft ES/EIR, a number of projects are planned to increase the firm yield of

the State Water Project. These projects, which include construction of new
water storage reservoirs, pumping facilities, and conjunctive use of ground
water, are subject to separate environmental review. Impacts such as habitat
loss associated with these projects will be described and mitigation measures

developed. (Also see Response I to comment letter from the U. S.

Environmental Protection Agency.)

Response 29

As discussed in paragraph 6.1.2.3.4, modeling studies to examine effects of
the Peripheral Canal on hydraulic conditions near the proposed North Bay
Aqueduct diversion indicated no significant water quality impact. This is
partly due to the requirement of State Water Resources Control Board
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Decision 1485 for a minimum flow of 1,000 cubic feet per second in the
Sacramento River at Rio Vista. With respect to other future water projects
affecting the Delta (e.g., San Luis drain), DWR fully recognizes its responsi-
bility to meet all water quality standards established in the Delta. Mainte-
nance of these standards will insure that Delta outflows are not reduced
during controlled flow periods. During periods of controlled Delta outflows,
the North Bay Aqueduct diversions will be replaced by upstream projects to
assure compliance with Decision 1485 standards. Water quality and flow
criteria established to protect the Delta by Water Rights Decision 1485 take
priority over SWP diversions. Diversions for the North Bay Aqueduct will
contribute to project reductions of uncontrolled Delta outflows. These
reductions are minor. The 50-year average of all year types of uncontrolled
flow is about 22,000 cfs. The maximum North Bay Aqueduct diversion represents
about 0.5 percent reduction in these uncontrolled flows. This will have some
cumulative effect on the Bay-Delta estuary environment. (See Response I to
letter from U. S. Environmental Protection Agency.)

Response 30

The environmental impacts associated with alternative M&I water supplies are
addressed in Section I of the Final ES/EIR. Environmental impacts were used
in the alternative selection process. On the basis of an extensive review of
available information by DWR concerning water supply alternatives, it was
determined that a combination of these supplies could not provide a firm M&I
supply for Solano and Napa counties without the North Bay Aqueduct. Therefore
these supplies cannot independently constitute an alternative to the North Bay
Aqueduct.

Commenting Entity: Friends of the River
August 7, 1981

Response I

The Department of Water Resources has comprehensively reviewed and updated the
information contained in Chapter 3.0 of the Draft ES/EIR. Details are
included in Section 1 of the Final ES/EIR. Changes made to Chapter 3.0 as a
result of this investigation include:

o Updating, correcting, and expanding information on all water supply alterna-

tives, population projections, municipal and industrial (M&I) water demands,
and anticipated M&I supplemental water requirements.

o Developing comprehensive draft urban water conservation plans for Solano and

Napa counties that specify possible conservation measures for all North Bay

Aqueduct contracting agencies and provide important mitigation for fishery
impacts by delaying scheduled water delivery increases.
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Revising the preferred water supply alternative to insure implementation of

reasonable and enforceable water conservation programs for Solano and Napa
counties.

c Addition of an environmental impact review of various alternative water
supplies that could potentially supplement the North Bay Aqueduct.

These changes and others made to the Draft ES/EIR are indicated in Section 3,
Corrections and Additions to the Draft ES/EIR. Draft urban water conservation
plans developed by the Department of Water Resources for Solano and Napa
counties are presented in Appendices II and III of the Final ES/EIR.

Results of the investigation confirm several conclusions of the Draft ES/EIR:

o The North Bay Aqueduct is needed before 1990 as a firm supply to meet the

supplemental M&I water requirements for Solano and Napa counties.

o The combined total potential supply from all alternative sources will not

provide a firm M&I supply sufficient to meet the supplemental water demands
for Solano and Napa counties without the North Bay Aqueduct, and therefore
the combined altetnative supplies cannot independently constitute an
alternative to the North Bay Aqueduct.

o Alternative supplies to the North Bay Aqueduct can provide an additional

source of M&I water and water conservation measures can delay the future M&I
demands in Solano and Napa counties, which will significantly complement
North Bay Aqueduct deliveries and extend the adequacy of this facility to
meet demands beyond the contract entitlement buildup schedules.

o Use of existing supplies has been maximizeJ : accordance with State Water

Resources Management Policy.

Response 2

The Department has prepared revised and more detailed water conservation plans
for Solano and Napa counties. These plans, presented as Appendices II and III
in the Final ES/EIR, include a number of possible measures beyond those
considered in the draft report. See Response 1 and Section 1.

Response 3

See Response 1, Section 1 (Urban Water Conservation and Supplemental M&I
Needs), and Appendices II and III.

Response 4

The potential for conservation in the commercial and industrial sector is
considered in the revised analysis and included in the preferred alternative
as urban conservation programs. Appendices II and III present updated urban
water conservation information and plans for Solano and Napa counties.

155



Response 5

See Responses I and 4, and Section 1.

Response 6

The preferred alternative is consistent with the goals and policies of the
Department of Water Resources. (See Response 1 and Section 1.)

Response 7

This argument is essentially correct. However, as stated in Section 1, the
Department has concluded that the North Bay Aqueduct will be needed as a firm
supply before 1990. Also, as a result of the Department's reexamination of
potential water demands and needs, adjustments in annual contracted entitle-
ment buildup schedules are part of negotiations for finalization of the urban
water conservation programs. These adjustments, if requested, will bring
payments under the Delta Water Charge in line with lower rates of demand
buildup due to the water conservation plans and lesser rates of population
growth than contemplated when the contracts were executed in the early 1960s.
(See Response 1 to this letter and Section 1.)

Response 8

The reevaluation of possible alternatives to the aqueduct confirmed the
conclusion of the Draft ES/EIR that the aqueduct will be necessary to meet
demands for supplemental water in Solano and Napa counties before 1990.

Response 9

The preferred alternative in the Final ES/EIR includes only the North Bay
Aqueduct plus reasonable and enforceable urban water conservation programs.
Other supplemental sources may include future waste water reuse and some yield
from conjunctive use of surface and ground water if the potential is not all
used for agriculture. (See Section 1.)

Response 10

The preferred alternative has been modified to include urban water conserva-
tion programs that can be enforced by institutional means. Draft conservation
plans have been developed for the Final ES/EIR and are being reviewed in
negotiations between the Department of Water Resources and North Bay Aqueduct
contracting agencies. The plans are designed to finalize the conservation
programs. These draft plans are in Appendices II and III and suggest possible
measures, funding, and timing. In addition, the Department is reviewing
extensions of contracted entitlement buildup schedules, which will lower costs
and provide an incentive to conserve. (See Response 1 to this letter and
Section 1.)
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Response 11

See Responses 1 and 10.

Response 12

As explained in Section 1, the need for the North Bay Aqueduct before 1990 as
a firm supply has been confirmed. In addition, in Section 1, under Waste
Water Reclamation, reuse of water has been examined in greater detail than in
the Draft ES/EIR and has been found to have limited potential at this time
Lecause of economic factors. Means are described in the Final ES/EIR to
insure implementation of urban water conservation measures. The evaluation of
the impacts associated with the North Bay Aqueduct assumes a worst-case condi-
tion. The construction impacts evaluate the full design features of the pipe

and pumping station. Impacts associated with the North Bay Aqueduct Delta
diversions and growth-inducing impacts assume maximum entitlement diversions.
(See also Response 7.)

Response 13

Further investigations for the Final ES/EIR have confirmed that there are no

fully adequate alternatives to the North Bay Aqueduct. Partial alternatives
or supplements to the aqueduct, including a discussion of anticipated con-

straints and impacts, are the focus of Chapter 3.0 of the Draft ES/EIR. Much
of the information in this chapter has been expanded and updated and is
included in Sections I and 3 of the Final ES/EIR. As noted in Section 3.4 of

the Draft ES/EIR, a potentially significant nonstructural alternative is water
conservation. Water conservation is included as part of the preferred alter-
native for Solano and Napa counties. Information on water conservation in the

draft report has been further expanded in the Final ES/EIR.

Response 14

See Response 13.

Response 15

See Responses 1, 2, 3, 13, and 14.

Response 16

Table 4-3 consists of major costs of SWP deliveries of a raw water supply for
the North Bay Aqueduct that can be reasonably estimated, including mitigation
costs. The water conservation programs included in the preferred alternative
for the Final ES/EIR will delay contracted entitlement buildup schedules and
thereby reduce the cost of water treatment, water heating, and waste water
treatment and disposal. Delta water supplies for all North Bay Aqueduct
alignments will not have significantly different costs for the items listed
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above. Future water supplies for waste water reclamation probably will
require some additional treatment costs.

Response 17

The costs of supplying additional water to the Delta pool will depend on which
supply projects, many of which are authorized by SB 200, are actually con-
structed. All of the water sources under study as future additions to the
State Water Project have different unit costs of new yield, as shown in the
following tabulation.

Future Source of Water Incremental Yield Unit Cost
for State Water Project (Acre-Feet/Year) (S/Acre-Foot)

Peripheral Canal 700,000 100
Cottonwood Creek Project 200,000 200
Thomes-Newville 220,000 245
Los Vaqueros 265,000 325
Enlarged Shasta Reservoir 1,400,000 175

These projects will be subject to additional separate environmental review.
The general provisions of all SWP water supply contracts include allowances
for temporary and permanent water delivery shortages. The temporary shortages
are a function of hydrology and are planned for in the determination of
project yield and deliveries. Project user contracts include these shortages
and the probable frequency of occurrence. The economics associated with these
temporary shortages are included by local users in their agricultural use.
These temporary shortages are not planned for M&I users and project operation
studies show that M&I users will not be subjected to these deficiencies. This
is the case with the North Bay Aqueduct water users. A permanent shortage
would affect all SWP users. There is no information available to determine
the economic effects of this type of shortage; however, the North Bay Aqueduct
maximum entitlement constitutes less than 2 percent of the State Water Project
maximum entitlement.

Response 18

More detailed cost information has been developed on both water conservation
and waste water reclamation and is included in the Section 1 and in Appen-
dices II and III. No alternative M&I water supply that is not part of the
preferred alternative has been eliminated solely on cost considerations.
(Also see Response 13.)

Response 19

See Responses 1, 4, 7, 8, 10, 12, 13, 14, 16, 17, and 18.
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Response 20

The discussion of population growth and cumulative impacts presented in
Section 6.2 and 6.3, respectively, is based on information contained in other
sections throughout the Draft ES/EIR (e.g., Section 3.1, Supplemental Water
Needs; Section 5.4, Air Resources; Section 5.6, Population; Section 5.7, Land
Use; Section 5.8, Public Services and Facilities; Section 6.1.1, Construction
Impacts; Section 6.12, Operational Impacts).

Response 21

Based on local General Plans and personal communication with planning staff,
Solano County projects a population of 326,000 for 1990. This is soaewhat
lower than the most recent State Department of Finance estimates of 342,400,
on which North Bay Aqueduct water demand calculations are based (see
Table 6-2(F)). Based on the 1975 General Plan, Napa County projects a popu-
lation of 115,000 for the year 2000. The most recent State Department of
Finance estimate is 113,200 (see Table 6-2(F)). The latter estimate is an
increase of only 14,100 over the present county population. Therefore, maxi-
mum demand for the North Bay Aqueduct supply will not be realized until well
beyond the year 2000 in Napa County. Policies of the State of California's
Urban Strategy, including clustering of development where possible, protecting
agricultural lands, and preserving open space, are all policies contained in
local general plans in Solano and Napa counties.

Response 22

The discussion of cumulative impacts In Section 6.3 of the draft report is
based on information and analysis contained throughout the remainder of the
Draft ES/EIR. The projects cited in Section 6.3 are those that are of enough
significance to create a potential for substantial cumulative impacts along
with the North Bay Aqueduct project. (See Response I to comment letter from
U. S. Environmental Protection Agency.)

Response 23

The hydrologic modeling analysis conducted as part of the Draft ES/EIR and
presented in Appendix F of the draft report used base conditions in the Delta
that assumed export of water by the SWP and CVP. Cumulative Impacts are
discussed in Response I to the U. S. Environmental Protection Agency comment
letter. (See page F-3 of the Draft ES/EIR.)

Response 24

The cumulative impacts of the CVP, SWP, and other existing and future projects
(e.g., SB 200 facilities) were analyzed in Bulletin 76, published by the
Department of Water Resources in 1978. This report was incorporated into the
Draft ES/EIR by reference. (See Response I to comment letter from U. S.
Environmental Protection Agency.)
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Response 25

The impacts of new supply and delivery facilities to increase the Delta pool
will depend on which projects are actually constructed. The specific effects
of each of these projects will be determined during their environmental
review. The degree of deficiency in dry and critical years would depend on
how many additional water supply projects of the SWP are built. The incre-
mental impact of the North D Aqueduct diversion on the degree of deficiency
that may be required of prese..c SWP contract users will be minor. (The North
Bay Aqueduct maximum annual entitlement represents less than one percent of
the total Delta diversions.) (See Response I to comment letter from U. S.
Environmental Protection Agency and Response 17 to this letter.)

Commenting Entity: Pacific Gas and Electric Company

July 15, 1981

Response I

The Department will provide Pacific Gas and Electric Company with sufficient
advance notice for any engineering work, acquisition of rights of way and
permits, materials delivery, and const~uction work that might be necessary
during project development and operation.

Commenting Entity: The Nature Conservancy
July 24, 1981

Response 1

Following review of all comments on the Draft ES/EIR and discussions with
local water agency officials, Route I has been selected as the preferred
aqueduct alignment.

Response 2

Comments noted. The biological sensitivity of Routes 2/2A has been recognized
in the Draft ES/EIR (Section 6.1.1.1.15, p. 130).
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Commenting Entity: The Nature Conservancy

August 25, 1981

Response I

Route 1 Modified has been dropped from consideration as a route for the North
Bay Aqueduct. (See Response BI to comment letter from Napa County Flood
Control and Water Conservation District.)

Commenting Entity: The California Native Plant Society
State Conservation Coordinator

July 26, 1981

Response 1

Following review of all comments received on the Draft ES/EIR and discussions
with local water agency officials, Route 1 has been selected as the preferred
North Bay Aqueduct alignment.

Response 2

Sample test borings taken along Route 2 indicate that construction of the
aqueduct would probably not affect surrounding vernal pools. Other alignments
have not been thoroughly investigated from a geotechnical standpoint (Section
6.1.1.1.8, p. 94). Further test borings and continued monitoring of ground
water levels in sensitive vernal pool areas for the selected route has been
added to mitigation measures in Section 6.1.1.5. (Section 6.1.1.5.1, pp. 134,
135). Corrective measures are also in Response 3 to this letter.

Response 3

Comment noted. Areas disturbed by construction would be revegetated with
native plant species to the maximum extent practicable (Section 6.1.1.5.1,
p. 134). (See also Section 3, corrections to page 133, new paragraph 6.1.1.4

and additions to 6.1.1.5.
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Commenting Entity: The California Native Plant Society
Sacramento Valley Chapter

August 10, 198l

Response I

Additional investigation by the Department has resulted in revised information
for Ch-,pter 3.0 of the Draft ES/EIR. This investigation confirms the neces-
sitv of the North Bay Aqueduct to meet. water demands iti Solaao County before
1990. (See Sections 1 and 3.)

Response 2

Demand for agricultural water in Solano County to the year 2000 will be met
through reuse of agricultural irrigation supply, waste water reclamation, and
possibly conjunctive use of surface and ground water. Agricultural water
demand in Napa County is expected to decline by the year 2000.

Response 3

ivdrologic modeling conducted as part of the Draft ES/EIR and included as
\ppt,,idix F of the draft report considered the potential impacts of the
1,ripheral Canal. Because Delta water quality and flow protection provided by
"'ht State Water Resources Control Board through Decision 1485 apply with or
without the Peripheral Canal, construction of the Canal would not have a
si~niticant impact on North Bay Aqueduct water quality. Any changes in the
ieripheral Canal or Decision 1485 would require a separate Environmental
Impact Report. Additional water quality sampling in Cache Slough near the
proposed North Bay Aqueduct intake has shown that removal of the Vacaville
Wastewater Treatment Plant discharge upstream of Cache Slough will signifi-
,-,itly benefit water quality there. (See Response 3 to letter from the City
of Napa, Response 1 to letter from U. S. Environmental Protection Agency, and
Response 8 to letter from The Resources Agency of California.)

Response 4

Following review of all comments received on the Draft ES/EIR and discussions
with local water agency officials, Route 1 has been selected as the preferred
North Bay Aqueduct alignment.

Response 5

Areas disturbed by construction would be revegetated with native plant species
to the maximum extent practicable. (See also Section 3, corrections to
page 133, new paragraph 6.1.1.4 and additions to 6.1.1.5.)
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Commenting Entity: The California Native Plant Society
San Francisco Bay Area Chapter

July 27, 1981

Response i

Comment noted.

Response 2

See Response 20 and 21 to comment letter from Friends of the River and
Response 10 to comment letter from U. S. Environmental Protection Agency.
Growth-inducing aspects of the proposed action are discussed in Section 6.2.3,
p. 144 of the Draft ES/EIR.

Response 3

Following review of all comments on the Draft ES/EIR and discussions with
local water agency officials, Route I has been selected as the preferred North
Bay Aqueduct alignment. This alignment avoids much of the Jepson Prairie
habitat. In the event that Route 2/2A were selected, vernal pools would be
protected to the maximum extent practicable. (See discussions in
Section 6.1.1.5, p. 133, and Section 6.1.1.5.1, pp. 134-135, of the Draft
ES/EIR.)

Response 4

See Response 3.

Response 5

Possible mitigation measures are discussed in Section 6.1.1.6, p. 133, as
corrected in Section 3. DWR will restore disturbed areas to natural condi-
tions to the extent possible. (See also Section 3, corrections to page 133,
new paragraph 6.1.1.4 and additions to 6.1.1.5.

Response 6

Comments noted.
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Comment ing Ent it : State Senat or J in NmNielsen

July 29, 1981

Response 1

The Department of Water Resour es cons idered reasonib c and enforceable water
conservation programs for SoIano County Flood Control and Water Conservation
District and Napa County Flood Control and Water Conservation District
according co:

Environmental Documentation Process. The Departiun it of 'ater Resources
received important comments on the Draft ES/EIR pertaining to water conser-
vat ion. The Department is required by law to respond to these comments in a
meaningful manner. This law has been established by the National Environ-
mental Policy Act and the California Environmental Quality Act. In addi-
tri.o, responsible agencies ire required to adopt feasible alternatives and
mitigation measures that reduce significant impacts. Water conservation is
a mitigation measure for possible fishery impacts because it will delay
contracted entitlement buildup schedules and correspondingly reduce North
Bay Aqueduct diverions.

Federal Permit Process. A U. S. Army Corps of Engineers permit is required
for the North Bay Aqueduct pursuant to the provisions of Section 10 of the
Rivers and Harbor Act of 1899 (33 USC 403) and Section 404 of the Clean
Water Act (33 USC 1344). This permit process requires consultation wi'h
tederal agencies, including the Fnvironmental Protection Agency (EPA). This
information is described in Chapter 2.0 of the Draft ES/EIR. The EPA's
comment on the Draft ES/EIR states "Discharges in conjunction with the
proposed action would not comply with the Section 404(b)(I) guidelines if it
can be determined that a combination of water supply alternatives evaluated
iii Section 3 of the Draft ES/EIR is practicable and fulfills the basic
purpose of the proposed project." Since water conservation was listed as a
witer supply alternative in the Draft ES/EIR, it was necessary that a
specific conservaition plan, as well as specifics on other alternatives, be
developed to properly identify the potential of the alternatives to comply
with EPA's request.

Executive Order B-68-80. The Governor of the State of California has

directed the Department to prepare a water conservation plan for all State
Water Project contractors.

State Water Resources Management Policy. The State's present policies are
listed in a public review draft, "Policies and Goals for California Water
Management, the Next 20 Years", Bulletin 4, Department of Water Resources
and State Water Resources Control Board, June 1981.

Policy One states that water resources already developed shall be used to
the maximum extent before new sources are developed. Policy Four states
that water development plans shall achieve maximum practicable conservation
and efficieot use of the water of the State and that:

-Conservation measures shall be reasonable, practicable, and economically
achievable. Energy savings and environmental factors will be given strong
consideration.
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- Actions shall be taken to ensure that water is used in a reasonable manner
and to prevent unreasonable use of water, recognizing the unique nature of
each water use.

- Current use of water supplies in a particular area shall be examined to
determine the extent to which conservar'on actions can satisfy increasing
demand and defer additional water development for that area. Where there
are demonstrated opportunities for water management, proposals shall be
developed to reflect reasonable and practicable conservation.

- All means shall be explored for implementing water conservation, including
additional legislation that will authorize or require local water agencies
to mandate water conservation as a condition of new or continued service
and to establish pricing measures that encourage water conservation.

Possible water conservation measures for all North Bay Aqueduct contracting

agencies have been added to the Final ES/EIR. A general description of these
measures is presented in Appendix I. These measures are used in draft urban
water conservation plans for Solano and Napa counties, which are included as
Appendices II and III of this final report. The measures presented in these
draft plans include measures currently implemented in the service areas and
new measures suited to the character and needs of the service area. Negotia-
tions in progress between the Department of Water Resources and North Bay
Aqueduct contracting agencies are designed to establish conservation programs
that will be implemented through enforceable institutional means including
goals or specific conservation measures. Such programs will be reasonable,
practical, and economically achievable. The draft urban water conservation
plans are being reviewed in current negotiations. The Final ES/EIR also
presents potential water savings that correspond to specific conservation
measures and these savings could be the framework for the goals of a water
conservation program. This conservation program will not reduce the maximum
annual entitlements of the North Bay Aqueduct.

The finalized conservation plans will satisfy ''e requirements of the
environmental documentation process and the E utive Order. The cost of
implementing the possible water conservation measures is outlined in
Tables 3-12(F) and 3-16(F). These costs could be reduced by nonproject

funding from sources such as the Renewable Resources investment Fund and funds
from the State Water Resources Control Board for projects that qualify for
this conservation program. In allocating these nonproject funds, North Bay
Aqueduct conservation programs will be given a first priority to the extent
that the Department of Water Resources has the authority to determine
priorities. State Water Project funds can also be used to finance capital
costs associated with these conservation plans.

In addition, contract modifications that provide significant cost savings from
extension of annual contracted entitlement buildup schedules for the North Bay
Aqueduct water supply are part of the current negotiations for a conservation
program. This reduction in project costs is being reviewed to determine
extensions due to: (1) demand changes, which differ from contracted
estimates, and (2) water savings from implementation of water conservation
programs. These changes will delay or extend some of the contracted scheduled
annual entitlements and the maximum annual contracted entitlements. This will
reduce the SWP Delta Water Charge to each of the contractors by extending
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their contract buildup schedule into the future. The SWP Variable Operation,
Maintenance, Power, and Replacement component of the Transportation Charges to
each contractor will also be reduced due to lesser quantities of water being
pumped because of the conservation.

Response 2

In October 1981, the Department's Division of Design and Construction reevalu-
ated the completion schedule for the North Bay Aqueduct with the objective
that it be expeditious and feasible. The most prudent schedule would require
45 months after the Notice of Determination is filed in July 1982. The
estimated date of completion for the North Bay Aqueduct is May 1986. The
45-month schedule involves a 6-day construction work week and the assumption
that the pumping units will be standard single-speed equipment. The Depart-
ment of Water Resources also evaluated a construction schedule that required
extended daily work shifts; however, this would be costly and probably not
needed because procurement of the pumps for the North Bay Aqueduct is the
critical time constraint.

Commenting Entity: Downey, Brand, Seymour and Rohwer
August 11, 1981

Response 1

Comments concerning site-specific impacts of the aqueduct on the Vassar
property are acknowledged.

Response 2

The water quality of North Bay Aqueduct deliveries and the alignment of the
aqueduct were comprehensively discussed in the Draft ES/EIR. The factors
associated with selection of an alignment are: (1) environmental impacts,
(2) design, (3) construction, (4) operation, (5) costs, and (6) public
safety. The preferred alternative alignment was selected over other align-
ments based on these factors. A water quality study of Cache Slough is pre-
sented in the Draft ES/EIR. More information on Cache Slough is provided in a
Department of Water Resources publication, "Investigation of Cause of Increase
in Chloride Concentrations at the Proposed North Bay Aqueduct Intake at Cache
Slough" (July 1981) and in Response 8 to the comment letter from The Resources
Agency of California.

Response 3

The Department is willing to work closely with representatives of the Vassar
family to alleviate any anticipated problems related to aqueduct construction
across the property. Department representatives met with the Vassar family
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and their attorney on September 16, 1981, to discuss matters related to alter-
native Route I of the North Bay Aqueduct. The discussion focused on concerns
of the Vassar family outlined in this comment letter. Other matters related
to the livestock farming operation of Vassar lands were also identified and
discussed at this meeting. To the extent possible, the planning and construc-
tion process will incorporate the points identified at this meeting with the
intent of minimizing any adverse impact to VassaL oroperty. To the extent
that such impact cannot be minimized, documented da ,age to the Vassar family
lands from the North Bay Aqueduct will be compensated by the the Department of
Water Resources. This policy and the service provided to the Vassar family
will be extended to all landowners affected by the North Bay Aqueduct.

Commenting Entity: James Grossi, Jr., Inc., Civil Engineer
July 28, 1981

Response 1

DWR will work with the city of Fairfield and Citation Homes to alleviate any
problems created by the North Bay Aqueduct Route I alignment. The Department

of Water Resources is studying the General Development Plan for the Greenvale
planned unit development and will meet with James Grossi and other Citation
Home representatives to develop a solution to this problem.

Commenting Entity: Ben W. Allustiarte
August 5, 1981

Response 1

Comment noted. Following review of all comments received on the Draft ES/EIR
and discussions with local water agency officials, Route I has been selected
as the preferred aqueduct alignment.

Response 2

Comment noted. Vernal pools are discussed in Section 5.3.1.2, pp. 64-65, and
shown in map segment Figures 6-1 to 6-11.

Response 3

A summary evaluating both the positive and negative environmental effects of
each alternative alignment is presented in Section 6.4, pp. 146-155; an over-
view is presented in Table 6-3. As discussed in the draft report, Route 1
offers a number of significant environmental advantages.
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Response 4

Napa County Flood Control and Water Conservation District has stated that
Route 2 should be included as a preferred alternative for reasons outlined in
a letter from John Mikolojcik to the Department of Water Resources (August 11,
1981). Napa County Flood Control and Water Conservation District and American
Canyon County Water District have expressed in their comments a willingness to
support the Route 1 alternative if an equitable allocation of costs can be
achieved.

Response 5

Comments expressing concern for aqueduct construction and operations costs are
noted. These costs are one of many factors considered in selecting a pre-
ferred alignment, including the economic costs of secondary distribution.

Response 6

Comment supporting Route 2 or Route 4 as the preferred aqueduct alternative is
noted. A meeting was held with Mr. Allustiarte during development of the
Draft ES/EIR; his concerns were identified and incorporated into the planning
process. Department of Water Resources representatives will meet with all
landowners affected by construction of the North Bay Aqueduct to discuss their
concerns about this project. The Department will incorporate the concerns of
landowners into the planning and construction process with the intent of
minimizing adverse impacts where possible. Documented damage to landowners
from the North Bay Aqueduct will be compensated by the Department of Water
Resources.

Commenting Entity: Richard M. Emigh
August 5, 1981

Response 1

Following review of all impacts, design and construction features, and
comments received on the Draft ES/EIR and after discussions with local water
agency officials, the Department has selected Route 1 as the preferred
aqueduct alignment.
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m1. i KIIJ HIt V. Roge~r W. Souza

di'u rii t -• . - ',., . , .-d bn the imailing list for
d i str i bit

Respne.

A re oonah1., "- ' . -.. i ,e,,i it-% ind livestock would be provided
atrtis the anl l ., r, I ,is i, nedn t rou tes noted if they were selected.
Hiowever , the !)epartxv., tit,. I.- t,.d R,)oto I is the preferred aqueduct
alignment.

Response 2c

The concrete lining ot the open canal of North Bay Aq-ieduct alignments 2 and 5
cannot be assured to be watertight; however, the aamount of leakage would be

far less than that requ 4.red to cause foundation problems. The Department has

selected Route 1 as the preferred aqueduct alignment.

Response 2d

Comment noted. The Department will work closely with landowners to alleviate
any anticipated problems related to aqueduct construction across their

property.

Response 2e

Comment noted. The Department of Water Resources will work with all property

owners potentially affected by the selected aqueduct alignment to help
alleviate any anticipated problems.

Response 3

Comment noted. Department of Water Resources representatives will meet with

all landowners affected by construction of the North Bay Aqueduct to discuss
their concerns about this project. The Department will incorporate the
concerns of landowners into the planning and construction process with the

intent of minimizing adverse impacts. Documented damage to landowners from

the North Bay Aqueduct will be compensated by the Department of Water

Resources.
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Response 4

Following review of all comments on the Draft ES/EIR and discussions with
local water agency officials, the Department of Water Resources has selected
Route 1 as the preferred aqueduct alignment.
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SECTION 3. CORRECTIONS AND ADDITIONS TO THE DRAFT ES/EIR

This section consists of corrections and additions to the Draft ES/EIR made in
response to written comments. The corrections and additions are presented in
the order of their appearance in the draft report.

There are many corrections and additions for Chapter 3.0, "Water Needs and
Alternatives". The changes to Chapter 3.0 are identified here and explairnd
in greater detail in Section 1.

Page x, List of Tables

Tables 3-1 through 3-10 and Table 6-2 have been revised. Tables 3-11 through
3-20 have been added. The updated tables are presented in Section 1. An (F)
following a table number shows that the table has been revised for the Final
ES/EIR. A list of revised and added tables is included in the Table of
Contents of the Final ES/EIR.

Page xvi, Second Complete Paragraph

Replace the first sentence with the following:

Based on the environmental analysis presented in this report, the North
Bay Aqueduct Route 1 alignment plus water conservation program has been
selected as the preferred alternative. These conservation programs are
for all North Bay Aqueduct contracting agencies and will be implemented
through enforceable institutional means including goals or specific
conservation measures. Such programs will be reasonable, practical, and
economically achievable. The draft urban water conservation plans
presented in Appendices II and III are being reviewed in current negotia-
tions and these plans present possible conservation measures for all
North Bay Aqueduct contracting agencies. Section 1 and Appendices II
and III also include potential water savings that correspond to proposed
conservation measures and these savings could be the framework for the
goals of a water conservation program. This conservation will provide
important mitigation for fishery impacts by extending annual contract
entitlement buildup schedules and thereby delaying North Bay Aqueduct
annual diversion increases. These conservation programs will not reduce
maximum annual contracted entitlements.

Reword the second sentence as follows:

The major advantages of Route 1, with an intake on Cache Slough, would
include possible maintenance coordination with the City of Vallejo's
existing intake and avoidance of a potential conflict with the proposed
relocation of the City of Vacaville's sewage discharge, relatively low
construction and operation costs of secondary water transport systems for
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Solano County, avoidance of the Suisun Marsh, and expected lower
sensitivity with regard to biological and cultural resources.

Page xvii, Table i

Under impact 9, the low relative magnitude of environmental impact rating for
aqueduct Routes I and 3 should be changed to a medium rating.

Page 1, Paragraph 1.1.1

Add the following two sentences after the third sentence:

The Department of Water Resources investigation of M&I demands and
current supplies showed that shortages will occur before 1990 if a new
source of M&I water is not developed. Chapter 3.0 presents the results
of this Department study, which concludes that the total firm supply of
all combined alternative supplies will not meet this pre-1990 M&I
shortage without the North Bay Aqueduct.

Page 2, paragraph 1.2.3

Reword the last sentence as follows:

This interim supply was made available by the Solano County Flood Control
and Water Conservation District, which agreed to furnish a portion of its
available water supply through the Solano Project facilities originating
at Lake Berryessa.

Page 13, Paragraph 3.0.1

Reword the third sentence as follows:

Tables 3-1(F), 3-2(F), and 3-4(F) present a summary evaluation of water
supply alternatives.

Page 13, Paragraph 3.0.2

Add the following sentence after the first sentence:

The projected demand was adjusted for water savings shown by specific
urban water conservation measures developed for the North Bay Aqueduct
contracting agencies as part of this investigation. These conservation
measures do not reduce contracted maximum entitlement deliveries.

Page 13, Section 3.1

Delete the footnote following the section, Supplemental Water Needs, and
substitute the following:
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The new water demand values were computed using: (1) new State
Department of Finance E-150 1980 census information; (2) updated per
capita use rates, based on more recent water use information; and
(3) new water savings resulting from urban water conservation. The new

M&I demand values were computed with and without urban conservation
measures. (See Section 1, under Urban Water Conservation and
Supplemental M&I Needs.)

Page 13, Section 3.1

Reword the first two sentences as follows:

Municipal and industrial demand for water is expected to exceed supply in
Solano County before 1990, as Table 3-3(F) indicates. By 2000, signi-
ficant shortages will be evident in both counties.

Page 14, Table 3-1, Water Supply Evaluation Summary

Delete this table and substitute Tables 3-1(F), 3-2(F), and 3-4(F).

Page 15, Table 3-2, Future Demand and Supply for Municipal and Industrial
Water in Solano and Napa Counties.

Delete this table and substitute Table 3-3(F).

Page 15, Paragraph 3.2.1.1.3

Replace the third sentence with the following two sentences:

Napa County is currently receiving an interim supply of 7,500 acre-feet
per year from Lake Berryessa. The North Bay Aqueduct project will
replace this interim supply and provide an additional 17,500 acre-feet
per year at maximum delivery to meet the 25,000 acre-foot per year
contracted entitlement.

Page 16, paragraph 3.2.2.2.1

Delete the second through fifth sentences and substitute the following:

The Department of Water Resources has evaluated the safe yield of ground
water in Solano County using 10 years of historical records /5/. The
safe yield of ground water for Solano County was computed using histor-
ical records from 1965-75. During this period, the local precipitation
was average and the ground water levels remained fairly constant. This
suggested that recharge and withdrawals were equal and that the average
annual pumping was equivalent to the safe yield. This computed safe
yield value was 131,700 acre-feet per year. The current ground water
pumpage was determined to approximate the safe yield. Therefore, no
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additional supply is available from ground water supply development.
(See also Section 1, under Ground Water Supply Development.)

Page 16, paragraph 3.2.2.2.2

Revise the second sentence to read:

Ground water is used primarily during the summer months when water demand
is high.

Page 17, paragraph 3.2.2.2.5

Reword the first sentence as follows:

Based on a recent investigation by the Department of Water Resources, it
has been estimated that the maximum potential use of ground water in con-
junction with surface supplies (e.g., the Solano Project) to supplement
North Bay Aqueduct M&I deliveries is 5,800 acre-feet per year in 1990 and
2,300 acre-feet per year in 2000. /9/ The investigation used surface
water supplies that were defined by historical data that described opera-
tion of Lake Berryessa for the period from 1906 to 1975. This data was
taken from a USBR operation study of Lake Berryessa. (See Section 1,
under Conjunctive Use of Surface and Ground Water.)

Page 17, paragraph 3.2.2.2.6

Delete first and second sentences.

Page 17, paragraph 3.2.2.2.7

Reword the fifth sentence as follows:

Between 1966-75, ground water pumpage, primarily for agricultural irriga-
tion, was estimated at 10,500 acre-feet annually, resulting in a net

overdraft of about 600 acre-feet per year. /11/

Page 17, paragraph 3.2.2.2.8

Delete the paragraph and substitute the following:

The Department of Water Resources' Water Action Plan for the Southwest
Sacramento Valley Service Area estimates that the safe yield of ground
water in Napa County is equal to the present average annual pumpage,

about 10,500 acre-feet and no additional ground water development is
possible. The supplemental M&I requirements for Napa County are pro-
jected at 2,800 acre-feet per year by the year 2000 (this assumes conser-
vation measures). Since current ground water development estimates in
Napa County show maximum use of safe ground water yields, further devel-
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opment of ground water cannot be considered as an alternative M&1 water
supply for the North Bay Aqueduct.

Page 18, paragraph 3.2.2.3.3

Delete first two sentences and substitute the following:

The potential yield of the Solano Project reanalysis as determined by the
U. S. Bureau of Reclamation is 13,000 acre-feet annually /I/. However,
the Solano County Flood Control and Water Conservation District has
stated that the reanalysis concept of operation will not satisfy their
water use needs because their existing contracts with member units now
have a total average year use higher than the present firm yield of the
Solano Project. This makes it mandatory that they accept a deficiency in
critical water supply years independent of the reanalysis. This manda-
tory deficiency is about 15,000 acre-feet /16/ and is expected to exceed
the potential yield from the reanalysis. For this reason, such a supply
was considered to be unavailable as a substitute for North Bay Aqueduct
supplies. (See also Section 1, under Solano Project Reanalysis.)

Page 19, paragraph 3.2.2.4.3

Replace the last sentence with the following:

High cost, energy requirements, and the unsuitability of the diversion
location at Suisun Slough make this supply unlikely. (See also
Section 1, under Desalination of Suisun Slough.)

Page 19, paragraph 3.2.2.5.2

Replace the second sentence with the following:

The U. S. Bureau of Reclamation has completed a concluding report on this
project and found that this water supply is highly unlikely in the near
future because of a general lack of support. (See Section 1, under West
Sacramento Valley Canal, and Section 2, comment letter from the U. S.
Department of the Interior.

Page 19, Section 3.2.3.1

The information presented in paragraphs 3.2.3.1.1 through 3.2.3.1.21
(pages 19-29), including Table 3-3 through Table 3-10, has been revised as
part of further investigation by the Department. This updated information is
summarized in Tables 3-7(F) through 3-18(F). The previous discussion on water
conservation in the Draft ES/EIR provided the framework for development of
draft urban water conservation plans for both Solano and Napa counties. A
detailed discussion of these plans is presented in Section 1. A general
description of all the possible measurer used for these plans is in
Appendix I. Plans and supporting information are attached as Appendices II
and III. The draft urban water conservation plans incorporated measures
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currently implemented in the North Bay Aqueduct service area and added new
measures that are best suited to the character and needs of the area. These
plans include measures for municipal and industrial users. These plans were
used to compute annual M&l demand reductions for the years 1990 and 2000, as
shown in Table 3-3(F). The preferred alternative for the Final ES/EIR
includes conservation programs to assure implementation of urban water conser-
vation. The programs will be implemented through enforceable institutional
means and will include goals or specific conservation measures. Such programs
will be reasonable, practical, and economically achievable. Negotiations are
in progress between the Department of Water Resources and North Bay Aqueduct
contracting agencies to finalize these programs. The programs will not reduce
the maximum annual contracted entitlements for the North Bay Aqueduct. The
plans can extend the existing contracted entitlement buildup schedules and
therefore delay annual North Bay Aqueduct diversion increases. This delay in
need provides important fishery mitigation.

Page 30, paragraph 3.2.3.1.27

Correct the sixth sentence as follows:

On the average, about 14,000 acre-feet /2/ of the total 37,000 acre-feet
of drainage water in both districts is not reused during the irrigation
season.

Delete the eighth sentence.

Correct the ninth sentence as follows:

Because an increase of 21,600 acre-feet /2/ in agricultural supplemental
applied water requirements between 1980 and 2000 is projected (assuming
no increase in the prime water supply), the 14,000 acre-foot /2/ poten-
tial will be required to meet agricultural demands. The adjustment of
agricultural supplemental requirements due to reuse of drainage water
supplies is shown in Table 3-6(F). (See also Section 1, under
Conjunctive Use of Surface and Ground Water.)

Add the following sentence after the ninth sentence of this paragraph:

As illustrated in Table 3-6(F), the adjusted agricultural supplemental
water requirements for the year 2000 will be 7,600 acre-feet.

Page 31, paragraph 3.2.3.1.30

Delete the fourth sentence and substitute the following:

In consideration of these factors, the Department has prepared
comprehensive draft urban conservation plans for both Solano and Napa
counties (see Appendices II and III). The preferred alternative has been
modified to reflect implementation of reasonable and enforceable
conservation programs.

176



Page 31, Section 3.2.3.2

Add the following paragraphs:

The Department evaluation of waste water reclamation and projections of
supplies from reclamation was done in accordance with Policy 5 of the
"Policies and Goals for California Water Management". This policy
states: Water shall be reclaimed and reused to the maximum extent
feasible." The policy further states that the State shall encourage and
consider or recommend for funding reclamation projects that meet the
following conditions and that do not adversely affect vested water
rights, unreasonably impair instream beneficial uses, or place an
unreasonable burden on present water supply systems:

o Beneficial use of waste water that would otherwise be discharged to

marine or brackish receiving water or evaporation ponds.

o Reclaimed water to replace or supplement fresh water or better quality

water.

o Reclaimed water to preserve, restore, or enhance instream beneficial

uses that include but are not limited to fish, wildlife, recreation,
and esthetics associated with any surface water body or wetlands.

The Department is also investigating reclamation management for all State
Water Project service contractors in accordance with the Governor's
Executive Order B-68-80, issued July 1980.

Page 34, paragraph 3.2.3.2.9

Correct the second sentence as follows:

Solano Irrigation District would give Fairfield 1/2 to 2/3 gallons of
fresh water from the Solano Project for every gallon of treated waste
water received at Dally, and Fairfield would release back to the State
Water Project an amount of its North Bay Aqueduct entitlement equal to
the amount of additional fresh water it obtains from Solano Irrigation
District.

Page 34, paragraph 3.2.3.2.10

Delete this paragraph and substitute the following:

Implementation of waste water reclamation projects is complex and
requires consideration of many factors. The Department of Water
Resources recently reviewed preliminary cost data for the proposed Dally
Reclamation Project in Solano County, which would have involved delivery
of waste water from the Fairfield Suisun Wastewater Treatment Plant for
agricultural irrigation in the Dally area of the Solano Irrigation
District northeast of Fairfield in exchange fo- Solano Project water.
The unit cost of water would be about two times the marginal cost of new
supplies being considered for the State Water Project. For the State
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Water Project to be involved in this project, the local waste treatment
agencies would have to finance more than half the cost, and this would
not be feasible. The following are the most significant reasons for the
estimated high cost of water from the Dally Reclamation Project.

o The di3tance the reclaimed water would have to be transported from Lhe

Fairfield Suisun Wastewater Treatment Plant for agricultural use
compared to the relatively small amount of water reclaimed.

o The required tradeoff of reclaimed waste water for fresh water at

2 to I or 1-1/2 to I. This ratio was considered because of the greater
marketing advantages and lower operations cost of fresh water.

o The seasonal use of the reclaimed water. The Dally agricultural area

needs irrigation only about five months of the year, resulting in low
usage of the pipeline.

The same kinds of consideration would apply for a number of similar
applications in other portions of Solano and Napa counties. Further, the
Dally Project appeared to be the most favorable waste water reuse oppor-
tunity for the Fairfield Suisun Wastewater Treatment Plant, and the
sewage production from that plant in the year 2020 will be roughly
20 percent of the total waste water from cities in the North Bay Aqueduct
service area.

Page 35, Section 3.2.3.2

Add the following paragraph 3.2.3.2.14 to this section:

3.2.3.2.14. The portion of present and projected additional waste water
supplies that could potentially be reclaimed is shown in Table 3-5(F).
These values show a total maximum potential of 4,400 acre-feet per year
of additional M&I supplies for Solano and Nape counties available from
reuse in the year 2000. However, no contractual arrangements for these
future reuse supplies have been initiated. (See Section 1, under Waste
sater Reclamation.)

Page 35, Section 3.2.4

This information has been updated. (See Section 1.)

Page 36, Section 3.2.4

Delete paragraph 3.2.4.9. This information has been updated. (Refer to
Section 1, under Waste Water Reclamation.)
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Page 37, paragraph 3.4.1

Replace the paragraph as follows:

The North Bay Aqueduct plus water conservation programs is selected by
the Department as the preferred water supply alternative. The North Bay
Aqueduct is needed to assure satisfaction of future M&I demand for Solano
and Napa counties because the total firm supply of all combined alterna-
tives without the North Bay Aqueduct will not meet future supplemental
water requirements. The water conservation programs of the preferred
alternative will be reasonable, practical, and economically achievable.
These programs will be implemented through enforceable institutional
means, including goals or specific conservation measures. The draft
urban water conservation plans presented in Appendices II and III outline
possible conservation measures and are being reviewed in current negotia-
tions. Appendices II and III also include potential water savings that
correspond to proposed conservation measures and these savings could be
the framework for the goals of a water conservation program. These
programs will extend contracted entitlement buildup schedules, but will
not reduce the maximum annual contract entitlements.

Page 38, References Cited

Change Reference 2 to read:

Department of Water Resources, October 6, 1980, Water Action Plan for the
Southwest Sacramento Valley Service Area.

Change Reference 9 to read:

Department of Water Resources, January 1982, a memorandum report describ-
ing the interpretation of an operation study of Lake Berryessa by USBR to
estimate potential for conjunctive use of surface and ground water in
Solano County.

Change References 5, 11, and 13 to read:

Department of Water Resources, October 6, 1980, Op cit.

Page 40, References Cited

Change Reference 46 to read:

Department of Water Resources, October 6, 1980, Water Action Plan for the
Soutwest Sacramento Valley Service Area.
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Page 47, Section 4.3

Delete paragraph 4.3.3 and add the following paragraphs after paragraph

4.3.2:

4.3.3. The 30 contractors for State Water Project (SWP) water pay all
costs incurred in developing and delivering the water supply. The
charges that the contractors pay to defray all costs of the SWP are
divided into two major groups, the Delta Water Charge and the
Transportation Charge.

4.3.4 The Delta Water Charge is essentially a charge to repay the
reimbursable costs of those features of the SWP that develop a water
supply and conserve it for use by the contractors. This is an average
(melded) cost of all facilities that develop supply. The annual Delta
water costs for the North Bay Aqueduct (NBA) contracted water over the
period of entitlement buildup are estimated to range from $1,000,000 in
1986 to $2,700,000 at time of full entitlement. Delta Water Rates (cost
per acre-foot) are estimated in Bulletin 132-81 to be $30 in 1982,
increase to $50 by 1990, and then remain constant to 2035. The
incremental (marginal) cost to develop new conservation facilities is
$200 per acre-foot, as cited on page 30 of DWR Bulletin 76-81.

4.3.5 The Transportation Charge is paid by all SWP contractors to repay

transportation facilities used to deliver their water supply. The
Transportation Charge is divided into three parts: the capital cost
component, the minimum operations maintenance power and replacement
component, and the variable operations maintenance power and replacement
component. The Transportation Charge is an incremental (marginal) cost.
The annual transportation costs for the North Bay Aqueduct over the
period of entitlement buildup are estimated to range from $3,200,000 in
1986 to $4,700,000 at full entitlement. Transportation costs are esti-
mated to range from 70 percent in 1986 to 40 percent at full entitlement
of total NBA charges. Interest on bond indebtedness and on construction
funds is included in the transportation charge.

4.3.6 Based on DWR Bulletin 132-81 existing Table A contract entitle-

ment amounts, the total cost per acre-foot of water is listed below:

Solano County Flood Control and Water Conservation District:
1986 $168/acre-foot 2000 $103/acre-foot

Napa County Flood Control and Water Conservation District:
1986 $424/acre-foot 2000 $257/acre-foot

4.3.7 Modifications of existing State Water Project water supply
contracts for the North Bay Aqueduct can reduce present water charges.
Estimates of cost savings for extensions of contracted entitlement build-
up schedules for the North Bay Aqueduct are being reviewed in current
negotiations for the urban water conservation programs. These programs
are part of the preferred alternative. Schedules of contracted annual
entitlement deliveries are being reviewed to determine possible changes
due to: (1) demand changes that differ from contracted estimates, and
(2) water savings from the water conservation programs. These changes
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will delay some of the contracted buildup schedules of annual entitle-
ments. This will reduce the SWP Delta Water Charge to each of the
contractors. In addition, the SWP Variable Operation, Maintenance,
Power, and Replacement component of the Transportation Charges to each
contractor will be reduced due to lesser quantities of water being pumped
with the water conservation plans in effect. These adjustments will
reduce the cost of North Bay Aqueduct water to the customer. Preliminary
estimates done for Napa County Flood Control and Water Conservation
District show that their water costs can be reduced by about
$65/acre--foot in 1986 and $45/acre-foot in 2000 due to extension of
contract entitlement buildup schedules (Table A).

4.3.8 The cost of implementing possible water conservation measures is
outlined in Tables 3-12(F) and 3-16(F). These costs could be reduced by
nonproject funding from sources such as the Renewable Resources
Investment Fund and funds from the State Water Resources Control Board
for projects that qualify for these funds. In allocating these
nonproject funds, North Bay Aqueduct conservation programs will be given
a first priority to the extent that the Department of Water Resources has
the authority to determine priorities. Project funds could also be used
to finance parts of the programs. The combination of nonproject funding
sources with annual savings due to entitlement extensions can
significantly offset the costs associated with implementation of the

conservation programs.

Page 47, Section 4.4.1

Add the following paragraphs 4.4.1.1 and 4.4.1.2 to this section:

4.4.1.1 The Department of Water Resources and the Department of
Transportation are coordinating planning to avoid conflicts between
aqueduct construction and completion of the Fairfield State Highway 12
bypass and Interstate 80 interchange. Representatives of Department of
Transportation, the city of Fairfield, and DWR met on January 15, 1982,
to review the latest plans for the bypass and interchange. DWR met again
with the Department of Transportation on February 4, 1982, to discuss

this matter. Some identified alternative locations of the interchange
could interfere with a section of the North Bay Aqueduct Route 1 align-
ment and Phase II of the city of Fairfield's proposed linear park system.
If it were necessary to compensate for this interchange, a section of the
aqueduct and linear park system alignment along the existin railroad
right of way from a location 2,000 feet east of Abernathy Road westerly
to Russell Road would have to be moved up to 600 feet in a northerly
direction. The aqueduct would require 80 feet of construction right of
way through some orchards and vineyards. The permanent right of way will
be 40 feet wide. About 370 trees and 800 feet of vineyard would be
affected. In addition, the existing right of way for Phase II of
Fairfield's linear park system may not be adequate to provide the
necessary construction requirement for the North Bay Aqueduct for a
distance of about 2,000 feet along the existing railroad right of way,
extending westward from Russell Road. If the North Bay Aqueduct
construction requires some additional right of way, this could affect
about 200 to 400 additional orchard trees.
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4.4.1.2 Local subdivision planning near the North Cordelia Forebay will
require some changes in the forebay location and the section of the
aqueduct 36-inch pipeline that connects the forebay to the Cordelia surge
tank. This surge tank is the beginning of the Phase I facilities of the
North Bay Aqueduct. The planned relocation will move the forebay and
section of aqueduct about 2,000 to 3,000 feet in an easterly direction.
The section of pipeline will be aligned to correspond to street systems
in the proposed subdivisions. This section is about 8,400-feet long.
The relocated forebay will displace land that is probably similar to the
land type displaced by the Northi Forebay location described in the Draft
ES/EIR.

Cultural resources in the area of the planned relocation of the forebay
and 36-inch aqueduct section have been investigated. The findings of the
investigation are listed in Appendix E of the Draft ES/EIR and in
Appendix IV of the Final ES/EIR. Important sites in this area include:

CA-Sol-268, a prehistoric archaeological site located within the

alignment corridor section between Interstate Highway 80 and the
Cordelia surge tank. A detailed investigation of this site conducted
for the Final ES/EIR concluded that these archaeological resources are
no longer a critical resource issue. The State Historic Preservation
Office in Sacramento agreed with this finding.

o Rock Fence Segments, historic features located within the alignment

corridor section between Interstate Highway 80 and the Cordelia surge
tank. The segment of the rock fence that transects this corridor
likely dates from the late 1800s, when numerous such fences were
constructed to mark boundary lines and serve as stock fences. This
feature will be avoided by the planned relocation of the North Forebay
and 36-inch aqueduct line.

o Unnamed Historic Ranch Cluster, on Green Valley Road. This site will

be avoided by the planned relocation.

Page 67, Figure 5-4

Figure 5-4 has been modified to more clearly indicate the boundaries of the
primary management zone in the Suisun Marsh.

Page 69, paragraph 5.3.2.2.4

Replace the last sentence in this paragraph with the following:

Recent evidence indicates that the importance of Cache and Lindsey
Sloughs with respect to fisheries is similar. Recently published
research performed by Ecological Analysts for Pacific Gas and Electric
Company ("Pittsburg Power Plant Cooling Water Intake Structure 316(B)
Demonstration", November 1981) shows that migrating juvenile striped bass
are widespread in Delta sloughs and channels rather than oeing confined
to the main channels. (See Response I to comment letter by National
Marine Fisheries Service.)
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Page 70, paragraph 5.3.2.3.4

Change the third sentence to read:

This beetle may be found at the edges of vernal pools or in moist cracks
in the earth, which are numerous in Jepson Prairie.

Page 70, paragraph 5.4.2.2

Delete the first sentence and substitute the following:

The portion of Solano County in the Sacramento Valley Air Basin is a
nonattainment area only for ozone.

Page 71, paragraph 5.4.3.1

Reword the first sentence as follows:

Air quality plans for the Bay Area and Sacramento Valley basins have been
written by the Association of Bay Area Governments (ABAG) and the
Sacramento Area Council of Governments (SACOG), respectively.

Delete the last sentence and substitute the following:

With respect to hydrocarbon emissions from mobile sources, the 1979 Bay
Area Air Quality Plan: (1) locally commits to a motor vehicle inspection
and maintenance program (although the legal authority for such a program
has not been provided by the State Legislature); (2) assumes continued
implementation of the California Motor Vehicle Control Program (emission
standards for new cars sold in California); and (3) commits to implement-
ation of five classes of transportation control measures to reduce the
amount of vehicle miles traveled. /40/

Page 71, paragraph 5.4.3.2

Delete the second sentence and substitute the following:

Carbon monoxide control strategies in the Bay Area basin include reducing
carbon monoxide levels in motor vehicle exhaust through continued imple-
mentation of the California Motor Vehicle Control Program, motor vehicle
inspection and maintenance, and transportation control measures to reduce
vehicle miles traveled.

Page 77, paragraph 5.8.5.1

Change the reference to the Vacaville Sanitary Service in the second sentence
to Vacaville Sanitation Service.
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Page 78, paragraph 5.8.5.3

Change the reference to the Vacaville Sanitary Service in the second sentence
to Vacaville Sanitation Service.

Page 89, References Cited

Change Reference 50 to indicate that "Projections 79" was a draft document.

Page 90, References Cited

Change Reference 84 to read Vacaville Sanitation Service.

Page 129, paragraph 6.1.1.1.10

Delete the last sentence. More recent information indicates that Lindsey
Slough and Cache Slough would likely be equally sensitive with regard to

impacts on fisheries. See Section 2, response to comment 1, National Marine
Fisheries Service letter.

Page 130, paragraph 6.1.1.1.14

Change Reference /5/ following the second-to-last sentence to Reference /6/.

Page 131, paragraph 6.1.1.2.5

Change Reference /8/ to Reference /7/ and adjust References /9/ through /18/

accordingly.

Page 131, section 6.1.1.2

Add the following paragraph:

6.1.1.2.5.1. The Route I alignment will require replacement of a major

portion of Phase I of Fairfield linear park system. This replacement
will cost about $1.1 million. During construction of the North Bay

Aqueduct, the park system will be out of use for several months before
replacement, which will cause a social impact. The Department of Water

Resources is working with the City of Fairfield to arrange necessary
coordination to avoid any disruption to Phase II of their linear park
system.
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Page 133, section 6.1.1.4

Add the following paragraph:

6.1.1.4.3 The Department of Water Resources will provide mitigation for
disruption of use of Phase I of Fairfield's linear park system by
construction activities providing an extension of the park system. In
addition, the Department will do the following:

o Construction activity in stream areas will employ special erosion

control measures to lessen the possibility of increased sedimentation
in the streams, such as covering storage piles of material, controlling
truck movements near creeks to avoid spilling material into the
streams, and revegetating graded creek slopes before winter rainfalls.

o Revegetate construction-disturbed areas overlying pipelines or along
canal banks as quickly as possible to reduce erosion potential and dust
generation. Native vegetation will be employed to the maximum extent
possible.

o Determine the temporary and permanent impacts of extensive dewatering

on the ground water levels. If ground subsidence occurs during con-
struction, protect any existing structures from damage due to dewater-
ing. Solano County and Suisun City could require the contractor to
post a bond for protection of existing structures.

o Continue to monitor ground water levels in the vernal pool area o be

sure the pools would not be adversely affected by a Route 2/2A
alignment.

Page 133, section 6.1.1.5

Add the following to the end of paragraph 6.1.1.5.1:

The Department will do all the measures that apply to the selected
alignment to the extent possible.

Add the following mitigation measures:

o Correct or compensate for disturbances to subsurface irrigation and

drainage systems.

o Further test borings and continued monitoring of ground water levels

necessary for sensitive vernal pool areas will be conducted during
construction of the selected route.

o Seek expert guidance as to revegetation of disturbed areas with native

plant species.

o To the extent possible, excavated soils will be replaced, compacted,

and consolidated to natural (in place) conditions.
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o Before construction, provide information or plans regarding soil

replacement and revegetation.

Page 136, paragraph 6.1.2.3.1

Change the second sentence to read:

Diversions made during periods of controlled flow will be replaced by
releases from project storage to maintain Delta outflows according to the
protective criteria set by Water Rights Decision 1485. During periods of
uncontrolled flows, the North Bay Aqueduct diversions will come from
flows that exceed the water rights standards.

Page 138, paragraph 6.1.2.4.3

Delete the second sentence. More recent information indicates that Lindsey
Slough and Cache Slough would likely be equally sensitive with regard to
impacts on fisheries. (See also Response 1 to comment letter by National
Marine Fisheries Service.)

Page 139, paragraph 6.1.2.4.6

Delete the last sentence and substitute the following:

In the event of an open canal, some waterfowl could be expected to make
use of this additional water habitat. However, the concrete lining in
the canal would not generally constitute favorable wildlife habitat.

Page 142, paragraph 6.1.2.9.1

Replace the last two sentences with the following:

Project reservoir storage releases are made during periods of control
flow conditions to supply (1) project diversion flows, (2) downstream and
Delta consumptive water use, and (3) Delta protective outflow require-
ments. All North Bay Aqueduct diversions will be replaced by project
storage during controlled flow conditions. Control flow conditions exist
when project releases are needed to meet minimum Delta protective flow
needs. Uncontrolled flow conditions exist when natural Delta inflow
exceeds protective Delta flow requirements. The portion of project
storage releases needed to meet present protective outflow needs are set
by Decision 1485 by the State Water Resources Control Board, which
defines the water rights for the State Water Project. Protective Delta
flows take priority over State Water Project diversions. The Department
of Water Resources is working with the Department of Fish and Game to
finalize a Two-Agency Fish and Wildlife Agreement that will provide
additional outflow protection with the objective of restoring fish
populations to historical levels. This additional outflow will be
proportionately allocated to the North Bay Aqueduct costs through the
Delta Water Charge component of the annual charges. (See Section 2,
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Response 1 to comment letter from U. S. Environmental Protection Agency,
and Section 3, correction to page 47.)

Page 142, paragraph 6.1.2.9.2

Add the following after the last sentence:

The Department of Water Resources will also provide important mitigation
for fishery impacts at the North Bay Aqueduct diversion by implementing
reasonable and enforceable urban water conservation programs for North

Bay Aqueduct water users. The possible conservation measures for these
programs are described in Appendix I and the draft plans are in

Appendices II and III. Negotiations are now in progress to finalize
these programs. The measures outlined in these plans will extend

contract entitlement buildup schedules and correspondingly delay the
North Bay Aqueduct annual diversion increases.

Page 142, section 6.1.2.9

Add the following paragraph:

6.1.2.9.4 The Department of Water Resources will commit to studies that
will provide more information in connection with impacts to fish eggs
and larvae caused by North Bay Aqueduct diversions. Current information
and discussions with the Department of Fish and Game indicate thL. these
impacts would be minor. If the future studies determine that mitigation
is required, the Department will provide the mitigation needed to offset
the impact. Possible methods to mitigate impacts to fish eggs and larvae
are: (1) limitation of North Bay Aqueduct diversions between April and
June, (2) additional modification of the planned Two-Agency Fish

Agreement to increase fish populations to adjust for study finding,

(3) additional modification of State Water Project storage and export
operations to provide benefits for fish, and (4) project funding
allocations to reduce Delta system egg and larvae losses from nonproject

activities.

Page 142, Section 6.1.2.9

Add the following paragraph:

6.1.2.9.5 Continue to conduct water quality studies (i.e., inorganic
and organic chemicals) in the vicinity of the intake location to protect

the suitability of the water as an M&I source. Organic chemical levels
and sediment loadings will be of particular concern.
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Page 142, Section 6.1.2.10

Add the following sentence to the end of the first paragraph:

To the extent these are possible and apply to the selected alternative,
they will be done.

Delete the last paragraph.

Page 142, footnote

Correct the footnote to read:

The Department of Water Resources has recently completed a one-year ;ater
quality sampling program in several locations of Cache and Lindsey
Sloughs /18/. The findings of this study are presented in the report,
"Investigation of Cause of Increase in Chloride Concentration at Proposed
North Bay Aqueduct Intake in Cache Slough", Department of Water
Resources, Central District, July 1981. (See also Section 2, response 8
to comment letter from The Resources Agency of California.)

Page 144, paragraph 6.2.3.2

Change the second sentence to read:

At the updated per capita average use rate used for the new information
in Section 1, under Urban Water Conservation and Supplemental M&I Needs
(0.233 acre-foot per person per year in Solano County, assuming no water
conservation measures and including industrial consumption), the addi-
tional 42,000 acre-feet of water could support a population increase of
about 180,000, which is substantially below the increase projected for
the period 1980 to 2010. Per capita average use rate is found by multi-
plying the per capita use rates by the 1980 population of each area and
dividing by the total 1980 population of the county.

Page 144, paragraph 6.2.3.3

Delete the second sentence and substitute the following:

At the updated per capita average use rate used for the new information
in Section 1, under Urban Water Conservation and Supplemental M&I Needs
(0.233 acre-feet per person per year in Napa County, assuming no water
conservation measures and including industrial consumption), the new
water supply provided by the North Bay Aqueduct (17,500 ac-ft) indicates
that the additional water could support a population increase of about
74,500. This is substantially in excess of the increase projected for
the period 1980 to 2010. Consequently, full use of Napa County's laximum
Annual [Entitlement from the North Bay Aqueduct may occur after the year
2010. On the other hand, growth in excess of that presently projected
may occur. Per capita average use rate is found by mult fp[ing th( per
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capita use rates by the 1980 population of each area and dividing by the
totail 1980 population of the county.

Page 145, Table 6-2

Table 6-2 of the Draft ES/EIR has been updated to reflect the most recent
State Department of Finance E-150-series population projections for Napa and
Solano counties and has been designated Table 6-2(F).

Page 146, paragraph 6.3.4

Change parenthetical sentence at end of paragraph to read:

(See Sections 6.1.1.2 and 6.1.1.4.)

Page 146, paragraph 6.2.3.5

Replace the first sentence with the following:

It should be noted that operation of the North Bay Aqueduct to meet the
contracted maximum annual entitlement of 67,000 acre-feet will bave
monthly diversions that vary from about 50 cfs in the winter to 115 cfs
in the summer. It would be physically possible under a hypothetical mode
of operation for the aqueduct to be operated at the maximum montliy rate
on a continuous basis to produce a theoretical maximum water supply of
about 76,000 acre-feet per year. This mode of operation would not be
compatible with existing SWP water service contracts for the North Bay
Aqueduct.

Add the following paragraph:

6.3.5.1 There are several operational mitigation measures for the North
Bay Aqueduct that will offset cumulative impacts. The Department will

commit to:

o Future coorrlinated planning with Department of Fish and Game and
possibly U. S. Bureau of Reclamation to operate project reservoir
storage, export rates, and daily offpeak and onpeak export pumping to
meet fishery improvement goals. These goals are in connection with the
Two-Agency Fish and Wildlife Agreement and current p]anning for the
additional proposed pumping units for the Harvey 0. Banks Delta Pumping
Plant. (See correction for page 142, paragraph 6.1.2.9.2).

o Urban water conservation programs for Solano and Napa count ies to
reduce diversions by delaying annual entitlement buildup schedul( (see
correction for page 142, paragraph 6.1.2.9.2).

o Protective fish screens at the intake.
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Table 6-2(F)

REVISED E-150 POPULATION PROJECTIONS 1
FOR SOLANO AND NAPA COUNTIES
ADJUSTED FOR 1980 CENSUS

1980 1990 2000 2010

Solano County

Total 235,300 342,400 428,700 514,800

Napa County

Total 99,100 106,300 113,200 119,200

Both Counties

Total 344,400 448,700 541,900 634,000

I/ Source: State Department of Finance
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Studies to determine specific information on the numbers of fish eggs
and larvae that will be affected by the aqueduct diversions. Current
information and discussions with the Department of Fish and Game
indicate that this impact will be minor. (See Section 2, response 2 to
comment letter from National Marine Fisheries Service.)

* Additional mitigation action for fish eggs and larvae if future studies

show the need for additional action. The Department of Water Resources
will provide mitigation for possible impacts to fish eggs and larvae at
the North Bay Aqueduct diversion by possible measures or combinations
of measures such as: (1) diversion limitation for the Aqueduct between
April and June, (2) additional modification of the planned Two-Agency
Fish and Wildlife Agreement criteria to increase fish populations to
adjust for study findings, (3) additional modification of State Water
Project storage and export operations to benefit fish, and (4) project
funding allocations to enhance fish hatchery activities.

Page 148, Table 6-3

The impact severity rating for the diversion effect on local anadromous fish
of Routes 1 and 3 should be changed from low to moderate.

Page 152, paragraph 6.4.6

Change the first sentence to read:

Although the significance of the aqueduct diversion on the entrainment
and/or impingement of anadromous fish using the intake slough is diffi-
cult to quantify because of limited data on current fish usage, it would
be expected that Lindsey Slough and Cache Slough would be equally sensi-
tive to this effect. This assumption is supported by recently published
research done by Ecological Analysts. These findings, published after
the Draft ES/EIR was released, show that migrating juvenile striped bass
are widespread and not confined to main channels. (See also Section 2,
Response 1 to comment letter oy National Marine Fisheries Service.)

Page 156, paragraph 6.5.4

Correct the fifth sentence to read:

Other significant beneficial attributes of a Route 1 alignment would
include avoidance of Suisun Marsh, lowest sensitivity with regard to
cultural and archaeological resources, use of an established right of way
(Sacramento Northern), and a relatively moderate impact on major
utilities.
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Page 156, paragraph 6.5.8

Reword the first sentence as follows:

Major disadvantages of Route 4 would be a significantly higher cost for
secondary water transport systems to some local contracting agencies,
disruption of the urban area through Suisun City including possible
relocation requirements for several major utility lines, and displacement
of some riparian habitat at the Lindsey Slough intake location.

Page 162, Section 7.0

The impact rating for Impact 13 on Routes 1 and 3 should be changed from "L"
to "H".

Page 179, Section 12.0

Under DWR, list the following:

Karl Winkler Environmental 4 Years Project Hanager
Documentation

Wayne HacRostie Water Resources 7 Years Chief
Engineering Central District

Katy Striemer Water Resources 3 Years Staff Counsel
Legal Section

Page F-3, Appendix F

The assumption for the North Bay Aqueduct diversion of 110 cfs was used for
the hydraulic modeling analysis in the Draft ES/EIR. While the estimated
diversion flow was later increased to 115 cfs, the difference would not change
any of the conclusions drawn in the draft report.

Correct Assumption 5 to read:

5. The system is operated with the Delta Cross Channel closed. Partly
due to the change in this assumption, the preliminary conclusion
drawn on page F-12 has been refuted.
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Page F-12, Appendix F

Delete the paragraph on this page. This information was presented incor-
rectly. The information addressed in this paragraph requires explanation of
the many parameters that affect the Bay-Delta estuary, such as varying hydro-
logic conditions and project operations. Response 1 to the comment letter
received from the U. S. Environmental Protection Agency (Section 2) provides
additional detailed information on modeling studies and shows comprehensive
Delta protection.
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A GENERAL DESCRIPTION OF URBAN WATER CONSERVATION MEASURES
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Appendix I

A GENERAL DESCRIPTION OF URBAN WATER CONSERVATION MEASURES

I. Education and Public Information

The following water conservation programs and activities are all various
methods of educating the consumer on both why and how to conserve water. In
addition to promoting the importance of wise water use, the water conservation
programs should stress the associated energy savings and financial savings
resulting from conserving water. The consumer should be made aware that
energy is required to deliver and treat water as well as for heating.

A. Local Water Conservation Advisory Committee

8 Local agencies should form an advisory committee consisting of

concerned citizens and representatives from the local school district,
planning department, industrial and commercial sectors, and community
organizations and professional landscape associations.

o The committee will typically be formed at the regional level by the

wholesaler.

o The purpose of the committee is to gain input and support for the
water conservation program, which should increase the effectiveness and
acceptance of the program by the local community.

o The committee should be kept informed of the local water supply and
demand situation as well as the local water conservation program.

o The committee should meet a minimum of three times a year.

o The cost of the program will be for staff time to coordinate the

committee, organize the meetings, and follow up on recommendations.

B. Conservation Literature

* Literature should be distributed in utility bills (if possible), at
public speaking engagements, at locations throughout the community (such as
fairs, libraries, environmental organizations' offices, and schools), and at
the water agency offices.

o Local water agencies should distribute water conservation literature
at least once a year through bill stuffers or a special mailing, in addition
to other methods of distribution.

Water agencies should work with energy utilities and provide them
with materials that can be included in their bills.
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o Brochures may also be mailed directly to targeted areas, such as new

residential areas or business arebo.

o Agencies with postcard or computer sealed bills should print a brief

water conservation message on the bill two or three times a year.

o The agency can either design and print its own literature or

purchase brochures from the Department of Water Resources, American Water
Works Association, or other local water agencies. Division of responsibility
between the wholesale and retail agencies for this activity will vary between
State Water Project contract service areas.

o The primary costs for brochures includes design, printing, and

distribution.

o The Department of Water Resources (DWR) and other local agencies can
assist in providing ideas for the content (e.g., residential "self help" home
audit check lists) and mailing of literature.

1. General Water Conservation Brochure

* Applies to all water users: residential, commercial, public,
and industrial.

o Includes water-saving tips on indoor and outdoor water use,

potential energy savings, and background information on the need for water
conservation from a statewide and local perspective. Also contains sources
for additional water conservation information.

2. Landscape Water Conservation Brochure with Plant List

o Includes landscape water conservation tips, a low-water-using

plant list appropriate to the area, ideas for designing low-water-using
landscapes, and a list of water conservation gardens, arboretums, nurseries,
and other examples of water-conserving landscapes. General design ideas for
different types of landscapes should be included if appropriate.

* The audience is the homeowner, landscape professionals,

nurseries, schools, community organizations, and local government planning,
parks, and public works departments.

o Because the landscape brochure and plant list need to be suited

to the local climate and environmental conditions, the local agency should
either design its own brochure or purchase one from an area of similar
climate.

o The Department of Water Resources can serve as a resource

center, providing reference material (i.e., low-water-using plant materials,
appropriate irrigation systems, concepts of water-conserving landscapes, and a
list of growers that can supply low-water-using plant materials).
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3. Conservation Literature for Specific Water Users

* Agencies should provide information bulletins on water conserva-

tion measures appropriate to specific commercial, public, and industrial water
users in their area.

o DWR and other water agencies can be contacted for assistance.

LADWP has developed water conservation bulletins for commercial buildings,
restaurants, golf courses, health care facilities, laundries and linen suppli-
ers, hotels, schools and colleges, beverage industries, and food processing
industries.

C. Previous Year's Use on Water Bills

0 Water agencies should provide the previous year's water use informa-

tion for the same billing period on all water bills. An article or bill-
stuffer, explaining how consumers can measure their conservation and providing
examples of average monthly water use for different types of users should be
submitted to local newspapers or accompany the bill, approximately once a
year.

D. Advertising and Promotional Campaigns

1. General Activities

o The local water agencies should promote water conservation

through television, radio, and newspaper advertising.

* DWR has television and radio public service announcements, which

the local agencies could encourage their local stations to use. Newspaper
articles and press releases should accompany water conservation events such as
a device distribution program or public speaking presentation. Press releases
should be distributed three or four times a year giving information on ways to
save water and why. Water agencies should also have updated information on
their water supply and use situation to provide to local newspapers, televi-
sion, and radio stations for use as filler items.

o Water agencies should actively work to promote water conservation

through public relations campaigns. Businesses and industries should be asked
to post water conservation messages in restrioms, help with demonstration
landscapes, and contribute to financing in-school education. Businesses and
industries should also be encouraged to let the public know what they are
doing to save water in order to demonstrate the level of community

involvement.

o The division of responsibility between the wholesale and retail

agency will vary between service areas. Because several service areas often
receive the same newspapers, television, and radio stations, the advertising
program will usually be the responsibility of the wholesaler.

o The staff time and any paid advertising are the primary costs for

this program.
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2. Public Speaking Presentations

* A public speaking program on various aspects of water conserva-

tion should be adopted by the local water agencies.

o Movies and/or slide shows should be designed or acquired to

assist the speaker. To save staff time they can also be loaned to other
organizations without sending a speaker. A landscape water conservation slide
show or movie could be developed or acquired. Department of Water Resources
has a slide show and East Bay Municipal Utility District has a movie. Either
can be purchased for approximately $40-$50.

o The public speaking program should be publicized to local

government agencies, community organizations, professional organizations,
businesses, and schools. The local water agency, in cooperation with
landscape architects, master gardeners, and nursery people, could sponsor
workshops and seminars on low water-using landscapes.

o Water agencies should actively seek speaking engagements on

local talk shows or radio programs to present information on the local water
situation and conservation programs.

o Staff time and multi-media equipment are the primary costs for

this program.

o The division of responsibility between the wholesale and retail

agency will vary between service areas.

3. Demonstration Low Water-Using Landscapes

o Local water agencies should locate and promote existing low

water-using landscapes within the area. Local agencies could get assistance
from local landscape professionals to locate demonstration landscapes.

o The local agencies should choose landscapes that demonstrate a

variety of design ideas for different landscape uses and are located in areas

of high visibility and use.

o If consent is given by the owner of the property, plant identi-

fication signs should be located within the landscape.

o The division of responsibility between the wholesale and retail

agency will vary between State Water Project (SWP) contractor service areas.
Generally, the SWP contractor will take the lead in locating appropriate
sites, with assistance by the retail agencies. Both the SWP contractor and
retail agency will usually be responsible for promoting the demonstration
landscapes.

o The staff time to organize the program is the primary cost.

o DWR can assist the local agencies in establishing the criteria

for the selection of the demonstration landscapes.
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4. Promotional Campaign with Nurseries

0 Water agencies should work with local plant nurseries to encour-
age the sale of drought-tolerant plants. Agencies should provide advertise-
ments, literature to be distributed at the nurseries, and plant labels so
customers can easily identify drought-tolerant plants.

o Staff time, labels, and advertising are the primary costs for

the program.

5. Awards for Conservation Developments

o Local water agencies should sponsor an awards program for con-

servation developments. Different categories for the awards could include
single family homes, multi-family developments, commercial and industrial
developments. The local water agency should determine what type of develop-
ments in their area should be included in the awards program.

o An awards program for some type of development should be con-
ducted each year. The awards program will typically begin in the second year

of the plan.

o Publicity should be extensive to encourage as many contestants

as possible to enter the program and to reward the winners. The winning
designs or developments could be featured in appropriate professional journals
and magazines. Prizes for the winners should be the award and publicity. The
water agency will need to conduct a public relations program to obtain support

and contributions from the local community.

o The division of responsibility between retail and wholesale
agencies will vary between service areas. Generally, the wholesale agency
will take the lead because of the regional nature of the program.

o Costs for this program will involve staff time to organize and

coordinate the program, advertising costs, and costs to design and print the
awards. These costs will vary between SWP contractors.

E. Work with Large Water Users (primarily large industrial users)

o Local water agencies should actively work with the large water users

in their area to encourage them to conserve water.

o Agencies should encourage large water users to audit their water use

and provide the agency with a breakdown of how much is used in different
processes.

o Water agencies should utilize many of the measures mentioned through-

out these plans (i.e., brochures, retrofit devices, and community involve-
ment) in their information program for large water users.

* Any water savings made by large users should be given recognition by

the agencies and perhaps publicized.
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o As customers determine new methods of conservation, the new

ideas should be passed along via the water agt-acy to other appropriate
customers.

o This program should be coordinated with the equipment loan pro-

gram (II-D) and the regulations (Ill-B-i).

F. In-School Education

* All local agencies should adopt an in-school education prograla within

their service area.

o If an elementary school does not exist within their service area, the

local agency should work with the appropriate school district and other local
water agencies in the area to develop a cooperative program, where costs are
shared by several water agencies.

* The agency's work should be adapted to the unique needs of the local

school district and carried out by a program coordinator within the school
district or county school office.

o The program coordinator within the school district, as well as the

individual teachers, should identify the target grades for the program based
on materials available through the water agencies and school districts.

o Teacher training workshops are necessary to give teachers an adequate

background on local water supply, basics of water consumption, and philoso-
phies of water conservation and to familiarize them with curriculum
materials.

o Tours of the water agency facilities should be offered to school

children and should be part of a teacher training program.

o The cost for this program is primarily for curriculum materials and
teacher training. The curriculum materials should be purchased by local water
agencies and made available to the schools. The cost will usually be shared

by the retail agencies and the wholesale agencies.

o Currently DWR offers education curriculum materials at a cost of

approximately 36 cents per student, along with a teacher training program.

o Schools should be encouraged to retrofit plumbing fixtures and use

wise landscape maintenance practices in order to augment in-school education

programs and provide a consistent model for children to follow.

G. Information on Federal and State Water Conservation Programs, Laws,

and Sanctions

1. Water Conservation Laws

0 Local water agencies should work with local governments to assure

that the statewide water conservation laws are implemented.
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o DWR will act as an information source to local agencies and/or

local planning departments to disseminate information on Federal and State
policy and statutes such as the low-flush toilet law and the low-flow shower-
head, faucet, and hot water insulation regulations.

2. State Tax Credit

o Local water agencies should publicize the existence of the water

conservation tax credit to their customers.

II. Water Management Programs

A. Water Loss Reduction Techniques

1. Systemwide Water Audit

o To determine the need for a water audit, all local water agen-

cies, retail and wholesale should provide information to the Department of
Water Resources (DWR) on the following topics.

- Underground leaks

- Accuracy range and frequency of testing source of supply
meters

- Connection meter maintenance and calibration program

- Illegal connections

- Unmetered connections

- Reservoir overflow

- Record-keeping procedures

- Accounting and billing practices

- Experience and capability of operations personnel

o The purpose of a water audit is to understand where water is

going within the water system. Before measures can be taken to reduce the
percentage of nonrevenue-producing water (unaccounted for water), an agency

must know what portion of its water goes to metered sales, underground leaks,

inaccurate meters, and miscellaneous losses.

o DWR should review the information and work with the local agency

before a recommendation is made on whether an audit is needed.

2. Leak Detection Program

a. For the agency side of the system:

o All local agencies should have an active leak detection

program.
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0 The responsibility for purchasing the equipment will vary

between the service areas. All retail agencies should purchase the equipment
unless: (1) a local retail agency is very small and cannot justify purchasing
the equipment, (2) neighboring local retail agencies not needing the equipment
full time prefer sharing the cost of the equipment, or (3) the local agency
prefers hiring a consultant to conduct the leak detection survey.

o Costs for a leak detection program include staff time to
conduct the survey and the leak detection equipment. Staff time could range
from a part-time employee to as many as eight full-time employees. The
equipment costs approximately $1,000-$1,500.

b. For the customer side of the system:

o The local water agency should notify customers if their use

has increased or decreased substantially from the previous month or if their
water use is significantly higher than similar type customers. The agency
should check for meter error and assist customers in checking for leaks when
needed.

3. Meter Maintenance and Calibration Program

o All local water agencies, wholesale and retail, should have an

active meter maintenance and calibration program for master meters and, if the
service area is metered, for customer meters.

o For local agencies that do not have an active and thorough reter

maintenance program, the plan will recommend that the local agency either
design and implement a meter maintenance program or hire a consultant to
design the program and a service company to implement the program.

o Local water agencies regulated by the Public Utilities Commission

(PUC) are already required to meet specific PUC requirements on meter
maintenance.

o The meter maintenance program should be cost-effective for each

water agency. The replacement schedule for meters will depend on the size,
type, and age of the meters, water pressure, water quality, geographical
location of the service area, and cost of the water. The master meters should
be checked for accuracy and replaced more often than customer meters because
of the amount of water measured and greater potential for revenue loss due to
under-reading.

o As the cost of water increases, the cost effectiveness of meter

replacement will tend to increase. To account for the change in cost
effectiveness, the design of a meter maintenance program should include dif-
ferent schedules of replacement for the different water prices. This will
enable water agencies to change their maintenance program as water prices
change without needing to reevaluate the entire program.

o The cost to design a meter maintenance program for a local water

agency will vary due to many factors, such as age of the water meters,
availability of accurate data on past maintenance, and size of the water
system.
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4. Corrosion Control Program

* All local water agencies should research the need for a corrosion

control program in their service area. If a need exists, the water agency
should prepare standards for corrosion control to be implemented within their
service area.

o To determine the level of need for a corrosion conrtrol program,

the following factors should be evaluated by each water agency.

a. Soil Resistivity. This is the one so!! charactecistic most

indicative of corrosivity.

b. Dissimilarities. DissimilaritLies between soils or pipe mate-
rials will accelerate corrosion.

c. Condition of Existing Pipe.

d. Stray Current. Local sources of stray electrical current can

cause corrosion.

e. Exposure. Items not in contact with the soil should be pro-
tected with respect to the severity of the environment.

o It is expected that the recommended corrosion control programs

will be cost-effective for the local agencies adopting their specific

program.

5. Valve Exercising Program

* Agencies should adopt a valve exercising program for their water

system. This program will:

- Increase the ability and speed of making repairs.
- Correct valves that have been open and should be closed.
- Make needed pressure adjustments.
- Improve flow efficiency.

o Valves should be exercised an average of once a year or more, if

needed.

o The staff time needed for the program can be coordinated with the

field work needed for a leak detection program. The staff for exercising
valves could share a vehicle with the leak detection staff.

o Water agencies generally already have the necessary equipment to

exercise valves. If the service area is large, additional equipment may be
needed. The equipment includes a hydraulic valve-turner, which can either be
purchased or built by the water utility and can cost as much as $4,000.
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6. Accounting for Unmetered Water Use

Local water agencies should:

- Keep records on flushing main lines.

- Meter all hydrant sales.

- Require the fire department to provide information on the

amount of water used during training and firefighting.

- Monitor and estimate all other unmetered uses in their service
area.

B. Meter Unmetered Uses

o Local agencies should meter all unmetered uses to better account for
water use within the service area.

o Metering will be recommended if cost-effective.

C. Device Distribution

o All local agencies should have some type of device distribution

program.

o The type of program depends on: (1) whether a device program has been

implemented in the service area and the estimated installation and retention
rates of that program; (2) the amount of development that existed before the
toilet and shower laws; (3) the size and character of the service area; and
(4) the ability of the local agency to cover the costs.

o Toilet bags and shower inserts are the recommended devices.

o The minimum program recommendation consists of having devices avail-
able free at the water agency office and other central locations, with adver-
tisements several times a year on availability of the devices.

o The maximum program recommendation consists of a large advertising

and promotionsl campaign and devices mass-mailed to all residents. Costs for
this program will vary. Estimates range from $0.96 to $1.50 per household.
The more households covered, the cheaper the cost per household. The whole-
saler should take the lead in administering the program and perhaps coordinate
with other wholesalers and utilities to keep the costs low.

o Local energy utilities should be contacted and encouraged to partici-
pate in device distribution programs as part of their energy conservation
programs.

o A separate method of distribution might be necessary for commercial,
public, and industrial customers.

o DWR can assist local agencies in designing an appropriate program for

their area, but the water agencies will be responsible for all costs and
implementation.
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D. Equipment Loan Program for Large Water Users

o Agencies should make water meters and leak detection equipment avail-

able to large water users, particularly to industries, to help them determine
where water is being used and if there is any waste.

o The wholesale agency will typically be given the responsibility for

this program in order to serve the industries and other large water users in a
larger service area.

o The cost for the program will include the staff time to organize and

promote the program and the cost to purchase the water meters. The number of
meta.. purchased will depend on the amount of industrial water use in the
area. About 5-10 meters should be purchased, at a cost of $65-$235 each.

E. Pricing

o A general statement on water rates and a general direction for

improvement will be included in all water conservation plans. The following
issues and suggestions on water rates will be discussed in the plans.

1. Public utility pricing:

- How price affects consumption and peak demand.
- Why prices should reflect the cost of developing new supplies
of water and the cost of financing enlargements to the system.

2. Shortcomings of traditional approach to ratemaking:

- Use of revenue requirements as basis for water ra-es.
- Use of year-round rates rather than seasonal rates.
- A tendency to recover too much revenue from service charges or
minimum bills rather than from commodity prices.

3. A general direction for improvement of water rates will include
the following suggestions:

- Base prices on an appreciation of marginal costs.
- Adopt seasonal rates.
- Eliminate excess revenues by reducing service charges or using
a two-step tariff.

o Specific recommendations on water rates for different water agencies
will not be included in the plans.

III. Regulations

DWR can assist local water agencies or planning departments in designing
their water conservation regulations.

A. Water Waste Ordinance

o This ordinance should attempt to reduce water waste and excess flow

of water onto adjacent property.
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0 The following uses of water should constitute "waste" as used in

this ordinance.

- Landscape runoff.

- Misdirected irrigation water.

- Malfunctioning water equipment.

- Washing down paved surfaces that causes flow onto adjacent
property.

Exemptions should include:

- Storm runoff.

- Temporary water system failures.

- Fire hydrant flushing.

- Firefighting and training.

- Water used to abate spills of flammable or hazardous materials.

- Water problems created by wind or vandalism.

- Testing of water supplies.

- Occasional and minimal flow from washing vehicles, boats, stLeets,
sidewalks, or driveways.

- Dust control on construction sites.

The local water agency is responsible for encouraging the adoption of
the ordinance by the local city council and/or Board of Supervisors. The
responsibility for this program by the wholesaler or retailer will vary
between service areas, but will be primarily the responsibility of the
wholesaler.

o If, after active encouragement by the local water agency, the legis-

lative body will not approve this measure, it should be promoted by the local

water agency as a voluntary measure.

o The retail water agency should implement the ordinance. If the
service area is metered, meter readers and other field personnel should police
the ordinance. In an unmetered service area, the water agency field person-
nel, not meter readers, should be responsible for policing the ordinance. If
necessary, additional staff should be hired to cover the added workload. If
water is being wasted, a warning should be given to the customer. Doorknob

hangers are one possible method of warning the customer. Records should be
kept of warnings issued and after two warnings the customer should either be
fined or, if applicable, a meter installed at the customer's cost. If the
waste continues, the customer should be notified that his water will be turned
off.

o The policing of the ordinance should focus on large wasters of water
or situations of continuous waste of water by certain customers.
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* The ordinance and method of policing should be advertised in local
newspapers and television as well as through bill stuffers. It is expected
that some water waste will stop when the public becomes aware of the
ordinance.

o The local agency should assist the large water wasters in reducing

the waste by recommending revised irrigation scheduling, new irrigation
systems, changing the landscape design, eliminating wasteful practices such as
hosing sidewalks, or repairing leaks.

o The major cost of this program is from the staff time for the meter

reader or other field personnel, staff time by office personnel to keep
records of warnings, and staff time to assist customers in reducing or
eliminating the waste.

B. Water Conservation Ordinance/Regulation

1. Requirements for Large Water Users

o New customers applying for water hookups should be required to

provide the local agency with projected water use and water conservation
measures they plan to use. Agencies should make water conservation
recommendations before projects are built.

o Agencies should require large water users to audit their water
use and provide agencies with a breakdown of how much water is being used
(e.g., sanitation, processing, cooling, etc.). This will make the user aware
of where water waste may be occurring as well as where water use could be
reduced.

2. Self-Closing Faucets

o This ordinance/regulation should require that all new parks,
schools, and other areas of heavy public use install self-closing faucets in
public restrooms.

* The ordinance/regulation should either be adopted as a local city
ordinance and implemented by the local government or adopted as a condition on
new water hookups and implemented by the water agency.

* Due to the higher cost for self-closing faucets, the requirement
is only cost-effective in public restrooms where water waste is more common.

3. Low-Water Using Landscapes

° This ordinance/regulation should require that low water-using
landscapes be installed in all new public, commercial, industrial, and multi-
family home developments. Exemptions include landscapes that will be used for
active recreation, such as playing fields.

* The ordinance/regulation should either be implemented by the
local planning department in their design review process or by the local water
agency by conditioning new water hookups.
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When landscape design is regulated by planning department, tile
local water agency will be responsible for encouraging the local legislative
body to adopt the ordinance and for encouraging the local planning department
to implement the ordinance. The major responsibility for this program will
typically be given to the wholesale water agency.

o When landscape design is regulated by the water agency, contracts

should include the requirements and guidelines to be followed. The landscape
regulation will be enforced as a condition on new water hookups.

o A landscape professional should either be added to the planning
department or water agency staff or hired as a consultant to provide necessary
expertise to evaluate the landscape designs.

o The ordinance/regulation should provide general guidelines for

defining low water-using landscapes, but the specific recommendations on type

of plants, irrigation, and soil preparation should be the responsibility of
the local planning department or water agency staff and decided on a
case-by-case basis.

* The low water-using plant list prepared for the landscape bro-

chure can be used as a guide when reviewing designs.

o The following guidelines should be adopted for implementing the

ordinance/regulation. In addition to the following guidelines, the local
agency implementing the ordinance/regulation should develop requirements and
recommendations specific to their area.

a. Low-water using plants should be used when possible.

b. The amount of turf in the landscape should be reduced,
depending on how the landscape will be used. Large areas of
turf should be allowed only in active-use areas (formal and
informal) and in areas of heavy foot traffic. If turf is
desired for aesthetic purposes, only small areas should be
put in the highly visible locations within a development.

c. Plants should be grouped according to their water, light,
soil, and fertilizer requirements to avoid either
over-watering or under-watering of plants.

d. Large areas of lawn should be replaced with ground covers,
which tend to require less water, fertilizer, and

maintenance.

e. Existing trees and shrubs should be preserved and protected
wherever possible. Established plants are often adapted to
low water conditions.

f. If needed, amendments should be added to the soil before
planting, such as fir bark or manure, to increase the soil's
water-holding capacity.
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g. All landscaped areas, except turf, should be mulched with a

2- to 3-inch layer of woodchips, grass clippings, or dry
leaves to reduce evaporation, soil compaction, and weeds.

h. Efficient irrigation systems should be required: drip
irrigation systems for trees and shrubs; well-adjusted,
low-pressure sprinkler heads for turf and ground covers.

i. Automatic timers with moisture sensor overrides should be
required for large landscapes to allow watering during the
cool of the day and only when needed.

J. When grading of slopes is needed, the design should minimize
runoff.

k. Median islands, landscaping between sidewalks and streets,
and berms along streets and sidewalks should not be land-
scaped with turf and other high-water-using plants because of
the need for frequent irrigation, which results in a high
level of runoff and water waste.

1. To maximize the use of rainfall, landscape designers should
consider storm-retention basins within the landscape. Basins
can become a feature of the landscape by being designed as a
lake, pond, or creek. The basins can serve as sources of
irrigation water and, if needed, recharge basins.

o The primary costs for this program include the staff time of the

local water agency and/or planning department to review the landscape designs.
The costs will vary between areas.

4. Meters

o This regulation should require that all new developments be

metered.

o The cost for this program includes the cost for meters and staff

time to install the meters.

C. Reduction in Water System Connection for Conservation Developments

(recommended when landscape ordinance isn't recommended)

o Local water agencies should provide an incentive for local developers

to conserve water by reducing the connection fee proportionately with the
reduction in water demand due to the conservation feature in the development.
This would apply to commercial, industrial and multi-family home
developments.

Water agencies regulated by the PUC would not be affected because the
PUC doesn't have connection fee charges.
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o The water agency should have specific guidelines and requirements to

qualify for a fee reduction. For example, as the amount of lawn is reduced,
the fee could be reduced.

o The costs for this program will include staff time for designing the
guidelines and requirements and for reviewing the landscape designs for
compliance.
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APPENDIX II
(DRAFT COPY)

SOLANO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
URBAN WATER CONSERVATION PLAN

Note: Final plans are being evaluated at this
time and will be issued at a later date.
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Appendix II

SOLANO COUNTY
FLOOD CONTROL AND WATER CONSERVATION DISTRICT

URBAN WATER CONSERVATION PLAN

INTRODUCTION

The recommended urban water conservation plan incorporates
measures currently implemented in the service area and adds new
measures suited to the character and needs of the service area.
The proposed plan will be a cooperative effort between Solano
County Flood Control and Water Conservation District (Solano
County) and its five retail agencies (the cities of Vallejo,
Benicia, Fairfield, Suisun City, and Vacaville), with both the
responsibilities and funding shared. It is recommended that
Solano County provide a part-time staff person to coordinate and
implement the education, public relations, device distribution,
and regulatory measures. Each retail agency should provide a
part-time staff person to assist Solano County with those
measures. In addition, the retail agencies will need additional
staff to implement the water management measures. The costs of
the water conservation plan should be passed from wholesaler to
retailer to customer. Specific recommendations for cost sharing
and staff assistance for each agency are described under each
conservation measure.

The urban water conservation plan for Solano County focuses on
education and public relations measures, water management
measures, and regulations for efficient water use in new and
existing developments.

The following is an outline of the Solano County water
conservation plan that includes the description of agencies'
responsibilities, the schedule for implementing each water
conservation measure, and an estimate of the cost for each
measure. The assumed salaries are $26,000 per year for public
information personnel, $32,000 per year for field personnel and
$44,000 per year for technical personnel. These salaries include
45 percent overhead for benefits and support staff. For the
description of each water conservation measure, refer to the
General Description of Urban Water Conservation Measures in
Appendix I.
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I. EDUCATION AND PUBLIC RELATIONS

A. Local Water Conservation Advisory Committee

Responsibilities

Retail Agencies - Provide suggestions to Solano County on

members of the committee, attend all meetings, and assist

Solano County in responding to recommendations of the

committee.

Solano County - Take lead in organizing the committee,

coordinating meetings, and responding to recommendations
by the committee.

DWR - Make presentations upon request.

Schedule for Implementation

Form committee within the first three months of the water

conservation plan with first meeting within the first six
months. Hold committee meetings a minimum of three times
a year.

Costs

Retail Agencies - Minimal staff time to assist in forming

the committee and to attend meetings.

Solano County - Public information personnel staff time

of approximately three weeks the first year and two weeks
each following year, at a cost of $1,500 the first year
and $1,000 for each year following.

B. Conservation Literature

Responsibilities

Retail Agencies - Purchase and distribute general water

conservation literature, a landscape brochure, and
brochures for specific water users. Determine and order

appropriate brochures for specific water users in service

area. Print water conservation message on water bills.

Vacaville - Has drought brochure - needs general

brochure. Has plant list but needs updating. Currently
prints conservation message on envelope.
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Fairfield - Purchase and distribute literature, print
message on bills, distribute brochure in bills.

Vallejo - Purchase and distribute literature, print
message on bills, distribute literature in special
mailing.

Benicia - Purchase and distribute literature, print
message on bills, distribute literature in special
mailing.

Suisun City - Purchase and distribute literature, print
messages on bills, distribute literature in special
mailing.

Solano County - Order general water conservation
literature and landscape brochures, prepare plant lists
(one for Benicia and Vallejo area and one for Fairfield,
Suisun City and Vacaville area). Charge retailers for
cost of printing or purchasing brochures.

DWR - Provide information on availability of
-brochures/literature, assist in design and content of
brochures.

Schedule of Implementation

Retail Agencies - Purchase and distribute literature
every year beginning in first year of the plan. Once a
year, literature should be distributed in bills or in a
special mailing. Messages on bills should be done two or
three times a year.

Solano County - Order literature every year beginning in
first year of plan. Design plants lists for landscape
brochure in first year of plan.

Costs

Retail Agencies - Costs involve purchasing and
distributing literature and staff time of public
information personnel to organize the program. Cost
estimate to purchase or print brochure is 8T/brochure; no
costs are estimated for the special use brochure.
Numbers of brochures purchased of each type should be
equal to one-and-one-half times the number of households.
Mailing costs estimated for special mailing at
114P/letter, no cost estimated for distributing brochures
in bills. Costs will increase as population increases.

Vacaville - Two brochures = $3,300
Mailing costs = Bill stuffer, no

additional cost
Staff = Two weeks 1,000

Total $4,300
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Fairfield - Two brochures/year = $ 3,800
Mailing = Bill stuffer, no

additional cost
Staff = Two weeks 1,000

Total $ 4,800

Vallejo - Two brochures/year = $ 7,500
Mailing 3,400
Staff = Two weeks 1,000

Total $11,900/
year

Benicia - Two brochures/year = $ 1,400
Mailing 700
Staff = Two weeks 1,000

Total $3,100/
year

Suisun - Two brochures/year = $1,000
City

Mailing 400
Staff = Two weeks 1,000

Total $2,400

Solano C,..lnt - Costs include $3,000 during first year to
pay consultant to design two plant lists, $2,000 first
year for public information staff to coordinate ordering
or printing brochures and hiring a consultant to design
plant lists, four weeks staff time. Each following year,
$1,000 per year to coordinate ordering brochures, two
weeks staff time.

C. Previous Years Use on Water Bills

Responsibilities

Retail Agencies - All agencies need to print previous
year's use for same billing period on all water bills.

Solano County - Prepare article on average monthly water
use for different types of water uses and distribute to
all local newspapers.

Schedule of Implementation

Retail Agencies - Adopt measure within first year of
plan, continue each year. Distribute pamphlet yearly.

Solano County - Prepare article within first year of
plan, before retail agencies begin printing previous
year's water use. Article should be written yearly with
revised water use estimates if necessary.
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Costs

Retail Agencies - No additional costs estimated.

Solano County - Cost of staff time to prepare article is
$1,000 for two weeks in first year and $500 for one week
each following year.

D. Advertising and Promotional Campaigns

Responsibilities

Retail Agencies - Encourage local businesses to promote
water conservation, speak to local schools and
organizations, help locate low water-using landscapes in
service areas, help Solano County with awards programs.
Vacaville currently has public speaking program.

Solano County - Promote water conservation through
television and radio public service announcements,
distribute press releases to local newspapers, write
articles for local newspapers, work on public relations
with large business, speak to local groups, purchase
general slide show or movie, develop or purchase
landscape slide show, work on landscape professional and
retail agencies to identify demonstration landscapes,
work with local nurseries to encourage them to prtoote
low water-using plant material, sponsor an awards pcobram
for conservation development.

DWR - Assist in selecting demonstration landscapes and
help with promotional ideas. Continue to have slide snow
available for purchase (East Bay MUD has a movie
available for purchase.)

Schedule of Implementation

Implement all measures except the nursery cam,' .,n and
awards program within the first year of adopting the
plan. Implement awards program and nursery campaign in
the second and third years, and continue awards program
each year.

Costs

Retail Agencies - One week per year of public information
staff time at a cost of $500 each for Benicia and Suisun
City. Two weeks of public information staff time each
year at a cost of $1,000 for Vacaville, Fairfield and
Vallejo.
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Solano County - Costs of implementing the plan will oe:

For first year:

1. General activities - 3 weeks $ 1,500

2. Public speaking presentations - 4 weeks 2,000
- develop/purchase

slideshow 50
- landscape slide-

show and/or film 50

3. Promoting low water-using
landscapes - 2 weeks 2,000

- landscape pro-
fessional 500

- labels, signs,
etc. 500

First year total - 9 weeks $ 5,600

For second and third year add:

4. Nursery campaign (one time) - 3 weeks $ 1,500
- advertising 500

5. Awards program - 4 weeks 2,300
- advertising 500
- awards 500

Second and third year totals - 16 weeks $10,600

Annual total after third year - 13 weeks $ 8,600

E. Work with Large Water Users

Responsibilities

Retail Agencies - Provide Solano County with names and
background data on large water users. Also provide
current water consumption for large users and
periodically provide follow-up consumption data to Solano
County.

Solano County - Work with large water users to provide
information and any specific brochures and retrofit
devices. Work with large users to evaluate the need for
water audits and meter loan programs. Also encourage
community involvement, e.g., demonstration landscape.
Coordinate with the "Equipment Loan Program" and
"Requirements for Large Water Users" ordinance described
later.
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Schedule of Implementation

Retail Agencies - Provide base information to Solano
County within first year of plan.

Solano County - Contact all large water users at least
once during the first year of the plan's adoption. Make
future contacts in conjunction with the other programs
mentioned above for large water users.

Costs

Minimal technical staff time for preparation of base data
by retail agencies. Two weeks of technical engineer
staff time by Solano County estimated at $1,700 for first
year. Future costs related to other program for large
water users.

F. In-School Education

Responsibilities

Retail Agencies - Provide Solano County a list of all
school districts in their service area along with
information on any ongoing in-school water conservation
programs. Give tours of facilities to teachers and
school children.

Solano County - Contact school districts and work with a
program coordinator from the school districts. Make
arrangements for teacher training program. Hire a
consultant for teacher training if necessary. Arrange
tours of water agencies and facilities. Provide
background information on history of local water
conditions and brief overview of State water conditions
and facilities. Encourage schools to retrofit plumbing.
Provide shower-inserts, if applicable, and toilet devices
for tank-type toilets.

DWR - Provide education curriculum materials at cost and
provide a teacher training program (contingent on
continued funding).

Schedule of Implementation

Implement in-school program within first year of nlan
adoptioi, r-FF -rably at the beginning of the school year
(fall). Continue each year. Bring teachers together for
update on current conditions annually thereafter.
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Costs

Solano County will incur the following costs for
in-school program the first year: public information
staff time of four weeks at $2,000; curriculum materials
for about two grade levels throughout county or about
6,800 children at 36V/student is $2,500/year. Costs will
increase as enrollment increases; consultant for teacher
training (if necessary) at $500. Other costs are
minimal.

Future years will not include costs for consultant unless
need arises for another teacher training program. All
other costs will be about the same.

G. Information on Federal and State Water Conservation Laws,
Programs and Sanctions

Responsibilities

Retail Agencies - Publicize existence of water
conservation tax credit to customers.

Solano County - Work with local government to assure
State water conservation laws are implemented. Publicize
tax credit information in public speaking engagements,
press releases, etc.

DWR - Provide information on Federal and State policies
and regulations.

Schedule of Implementation

This measure should be implemented within the first year
of the plan's adoption and continued each year.

Costs

Retail Agencies - Included in other education programs.

Solano County - One week of public information staff time
at $500.
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II. WATER MANAGEMENT PROGRAMS

A. Techniques for Reducing Water Loss

1. Systemwide Water Audit

Responsibilities

Retail Agencies - Provide information to DWR on how
unaccounted for water is calculated, what factors and
data are considered in calculations. Conduct audit
if recommended by DWR.

DWR - Review local water agency information. Work
Ti-h the local water agency to determine whether

systemwide water audit is needed.

Schedule of Implementation

Retail Agencies - Provide information on unaccounted
or water to DWR within first four months of water

conservation plan. Conduct audit within first year
if recommended.

DWR - Review local water agency information and meet
-1th local agency within one month after receiving

information.

Costs

Retail Agency - Technical staff person time to

provide the information to DWR of about two weeks at
$1,700. Systemwide water audit costs range from

$4,000 to $8,000, one-two months staff time for

technical staff.

2. Leak Detection Program

a. For the agency side of the system

Responsibilities

Retail Aencies - Implement leak detection program in
all retail agencies.

Vacaville - has the equipment but needs to adopt a
program.

Fairfield - has the equipment and has program.
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Vallejo - has the equipment and just starting a
program.

denicia - plans to purchase equipment and begin
training staff within 1981-82 fiscal year.

Suisun City - plans to purchase equipment and
oegin program in 1982.

DWR - Assist agencies with information on leak
detection equipment and how to implement a
program.

Schedule of Implementation

Retail Agencies - Initiate program within the
second year if not already started; implement on
an ongoing basis, not on a spot-check basis.

Costs

One time cost of about $1,500 for equipment.
Field staff time at $32,000 per year.

Fairfield - No additional cost, presently
implemented.

Benicia - $1,500 for equipment; $64,000 per year
for one year, two full-time staff; $8,000 per
year, one-fourth time staff.

Suisun City - $1,500 for equipment, $64,000 per
year for one year, two full-time staff; $8,000
per year thereafter, one-fourth time staff.

b. For customer side of the system

Responsibilities

Retail Agencies - Notify customers of increased
or nontypical water use.

Vacaville - Continue checks for unusual water use
and customer leaks. Initiate check for meter
error and notify customer of use.

Fairfield - Need to check for unusual water use,
notify customer of use, check for meter error or
customer leaks as needed.

Vallejo - Continue checks for unusual water use
and customer leaks. Initiate check for meter
error and notify customer of use.
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Benicia - Continue check for unusual use.
Initiate checks of customer leaks and meter error
and notify customer of use.

Suisun City - Continue check for unusual use.
Initiate checks for ],aks and meter error and
notify customer of use.

Schedule of Implementation

Begin measure within first year of plan and

continue each year thereafter.

Costs

Staff time based on a field person salary. Costs
for each retail agency are $1,200/year for two
weeks staff time. Costs the same for each agency
because of compensating differences in size of
service area and additional work needed.

3. Meter Maintenance and Calibration Program

Responsibilities

Retail Agencies - Initiate meter maintenance
program for master and customer meters.

Vacaville - Design and implement regular schedule
of maintenance and replacement for customer and
master meters. Design schedule of replacement
that corresponds to changing water prices.

Fairfield - Continue 8-year schedule of testing
and replacement of customer meters. Design
schedule of replacement that corresponds to
changing water prices.

Vallejo - Design and implement regular schedule
of maintenance and replacement for customer
meters. Continue check of master meters twice a
year for accuracy. Design schedule of
replacement that corresponds to changing water
prices.

Benicia - Design and implement regular schedule
of maintenance and replacement for customer
meters. Continue check of master meters for
accuracy about once a year. Design schedule of
replacement that corresponds to changing water
prices.
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Suisun City - Design and implement regular
schedule for customer and master meters. Design
schedule of replacement that corresponds to
changing water prices.

Schedule of Implementation

Design new maintenance programs within the first
year and begin implementation the second year.

Costs

Estimated cost to design the maintenance schedule
for customer and master meters is about $6,500,
which includes one month staff time for field
personnel and one month staff time for technical
personnel. Costs for each retailer are $6,500
except Fairfield, which has a regular maintenance
schedule. Costs have not been estimated for
implementing a customer and master meter
maintenance program.

4. Corrosion Control Program

Responsibilities

Retail Agencies - Evaluate need for a corrosion
control program considering factors listed in the
General Description.

Vacaville - Evaluate need for the measure.

Fairfield - Continue current corrosion control
program and evaluate need for modifications.

Vallejo - Evaluate need for measure.

Benicia - Evaluate need for measure.

Suisun City - Evaluate need for measure.

Schedule of Implementation

Evaluate need for corrosion control program
within first year and begin implementation in
second year if needed.

Costs

Technical staff time to evaluate the need for a
program estimated at $1,700 for two weeks. Costs
not estimated for implementing corrosion control
measures because need and extent unknown.
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5. Valve Exercising Program

Responsibilities

Retail Agencies - Exercise valves annually.

Vacaville - Continue annual exercise of valves.

Fairfield - Continue annual exercise of valves.

Vallejo - Initiate annual exercise of valves.

Benicia - Initiate annual exercise of valves.

Suisun City - Initiate annual exercise of
valves.

Schedule of Implementation

Begin implementation in second year of the plan,
if not currently implemented.

Costs

Staff costs for field person based on a $3 per
valve to exercise times number of valves in
service area. Equipment assumed to alread2y be
purchased. Based on current system, costs will
increase as system expands.

Vacaville - No additional costs, has program.

Fairfield - No additional costs, has program.

Vallejo - $15,000 per year, 25 weeks per year.

Benicia - $3,000 per year, 5 weeks per year.

Suisun City - $2,700 per year, 5 weeks per year.

6. Accounting for Unmetered Water Use

Responsibilities

Retail Agencies - Improve methods for accounting
for unmetered use as needed.

Vacaville - Estimate water use for flushing lines
and fire department.

Fairfield - All uses metered and/or estimated.
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Vallejo - Estimate water use for flushing lines
and fire department.

Benicia - Estimate water use for flushing lines
and fire department.

Suisun City - Estimate water use for fire
department and flushing lines; hydrant sales
should be metered.

Schedule for Implementation

Improve methods for accounting for water use in
first year of plan and continue each year
thereafter.

Costs

Costs for each retail agency except Fairfield
include staff time for a field person of two
weeks at $1,200.

B. Meter Unmetered Uses

Responsibilities

Retail Agencies - Meter all parks, schools, playing
fTelds.

Vacaville - 100 percent metered.
Fairfield - 100 percent metered.
Vallejo - Meter parks.
Benicia - 100 percent metered.
Suisun City - Meter parks.

Schedule of Implementation

Install required meters in the first year of the plan.

Costs

Includes purchasing and installing 2-inch meters at about
$200 per meter.

Vacaville - No cost.
Fairfield - No cost.
Vallejo - One park - $200.
Benicia - No cost.
Suisun City - Two parks - $400.
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I
C. Device Distribution - Kit Request Program

Responsibilities

Retail Agencies - Help Solano County publicize program.
Mail kits by mass mailing te-h-.ique and keep records of
response for evaluation.

Solano County - Take the lead in administering,
advertising, and publicizing program.

DWR - Assist in desiqninq program and provide specific
information on the kit type of device proqram.

Schedule of Implementation

Program should be implemented the second year of the
plan. Program will take place over a three- to six-month
period. Program should be repeated every five years.

Costs

Total program costs per household are estimated to be:

° Kit (60 per household x 50% request return rate)..301

° Advertising ........................................ 15t

° Public Relations (staff time or consultant) ......... 8

* Administrative (staff time, overhead, special
mailing) ............................................ 334

o Evaluation .......................................... 5

Total.............................................91t

Total cost for the proqram is about $65,000: $18,000 for
Vallejo, $9,000 for Fairfield, $7,500 for Vacaville,
$3,000 for Benicia, $2,500 for Suisun City, and $25,000
for Solano County. Time would be broken down such that
Vallejo would spend about 5 weeks, Fairfield and
Vacaville 3 weeks, Benicia and Suisun City about 2 weeks,
and Solano County would spend 12 weeks of public
information staff time. The cost for each 5-year cycle
is assumed the same for this estimate.

4
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D. Equipment Loan Program for Large Water Users

Responsibilities

Retail Agencies - Provide information to Solano County on
large water users in their service area. Assist Solano
County in organizing and promoting program.

Solano County - Take lead in organizing program. Promote
program, purchase and loan equipment.

Scnedule of Implementation

Program implemented in second year of plan and continued
each year.

Costs

Retail Agencies - Minimal staff time, no cost estimated.

Solano County - Includes technical staff time in first
year of measure to organize the measure, equal to $2,500,
three weeks time. Staff time in following year includes
technical person for one week/year at $850 to work with
water user, and staff at public information person salary
to administer the loan program equals $2,000/year for
four weeks. One-time costs for the equipment are
estimated as follows:

Meters - Seven, 1-inch meters at $65 = $ 450
Three, 1-1/2-inch meters at $165 = $ 500

TOTAL $ 950

Leak detection equipment = $1,500

E. Pricing

Responsibilities

Retail Agencies - All agencies hire consultant to review
rate structures and pricing schedules and to make
recommendations to encourage water conservation.

Schedule of Implementation

Hire consultant in first year of the plan. Agencies
should begin implementing recommendations as needed in
second year of plan.

Costs

Estimated for Vacaville, Fairfield, and Vallejo at $8,000,
and for Benicia and Suisun City at $4,000. Costs assume
$50 per hour for a consultant. Costs not estimated for
implementing recommendations.
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III. REGULATIONS

A. Water Waste Ordinance

Responsibilities

Retail Agencies - Assist Solano County in working with
its city council to write and adopt ordinance. Implement
the ordinance or implement as voluntary measure if not
passed as ordinance.

Solano County - Take lead in working with city councils
and the County Board of Supervisors to write and adopt
the ordinance.

DWR - Provide local agencies with model ordinance or
examples of similar ordinances.

Schedule of Implementation

Retail Agencies - Assist Solano County in second year of
plan. Implement ordinance once adopted, continue each
year.

Solano County - Begin measure in second year, continue
working with local legislative bodies as necessary.

Costs

Retail Agencies - For all retail agencies include two
weeks in first year of measure for public information
staff time to assist Solano County, at $1,000. This cost
is in addition to following costs to implement measure,
which occur in first year and annually thereafter. Cost
to implement measure includes staff time for a field
person, which varies between retailers. Material costs
to design and print customer warnings includes 10 per
warning slip times 10 percent of households. Costs will
increase with population.

Vacaville - field staff, two months $5,000
materials 100

Total $5,100/
year

Fairfield - field staff, two months $5,000
materials 200

Total $5,200/
year
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Vallejo - field staff, three months $7,500
materials 350

Total $7,850/
year

Benicia - field staff, one month $2,500
materials, minimal --

Total $2,500/
year

Suisun - field staff, one month $2,500
City materials, minimal --

Total $2,500/
year

Solano County - Public information staff time equals
$2,000 for four weeks.

B. Water Conservation Ordinance/Regulation

Responsibilities

Retail Agencies - Assist Solano County in working with
its city council to adopt ordinances. Revise
requirements for new water hookups to include conditions
on large water users. Define which new users are
required to provide information to water agency. Meter
ordinance only applies to Suisun City; new parks should
be metered.

Solano County - Take lead in working with city councils
and Board of Supervisors to adopt the regulations. Work
with local planning departments to write ordinance and to
prepare guidelines for implementation.

Planning Departments - Review new development plans for
compliance with requirements. Recommend changes if
needed on landscape plans.

Schedule of Implementation

Adopt and implement ordinances in second year of the
plan.

Costs

Retail Agencies - Each agency, $500 in first year of
measure for one week public information staff to work
with Solano County to adopt ordinances. Technical staff
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time to revise regulations for water hookups and make
conservation recommendations will vary with each
retailer. First year, technical staff time consists f
revising regulations and some review of new large water
users. Following years staff time primarily for review
of new large water users.

Vacaville - $1,600/year, two weeks
Fairfield - $1,600/year, two weeks
Vallejo - $1,600/year, two weeks
Benicia - $800/year, one week
Suisun City - $800/year, one week

Solano County - Public information staff time equals
$3,000 for six weeks for the first year.

Local Planning Departments - Each city will require
additional staff time to review landscape plans. Salary
is estimated at $32,000, which includes 45 percent
overhead.

Staff time varies between cities.

Vacaville - $2,500/year, one month
Fairfield - $2,500/year, one month
Vallejo - $2,500/year, one month
Benicia - $1,800/year, three weeks
Suisun City - $1,200/year, two weeks
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Summary
Water Agency Suisun City

(1,000 gals/day)

Laws 1990 2000

Toilet Law 51.8 80.1

Shower Law 10.7 33.3

Faucet Law 3.3 10.3

Pipe Insulation Law 2.2 8.9

Commercial Toilet Law 4.1 18.6

Subtotal 72.1 151.2

Trends

Replace Showers 46.2 91.4

Clothewasher Efficiency 2.0 27.8

Dishwasher Efficiency .6 8.5

Subtotal 48.8 127.7

Conservation Plan

Retrofit Toilet 10.5 10.4

Retrofit Shower 7.3 1.3

Education, Interior Use 28.1 66.8

Education, Commercial 58.2 103.8

Landscapes, Existing 88.2 174.5

Landscapes, New Multi 2.5 14.3

Landscapes, New Single 8.8 89.5

Industrial Program -- --

Reduce Water Loss 541.3 1,287.3

Subtotal 744.9 1,747.9

Total 865.8 2,026.8

Population (1,000's) 13.5 16.1

Savings Per Capita (gals/day) 64.1 125.9

Use without Conservation 540 540
(g/c/d) 12 23

Percent Savings 970 2,270

Savings in AF/yr
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Summary
Water Agency Vallejo

(1,000 gals/day)

Laws 1990 2000

Toilet Law 250.5 397.8

Shower Law 149.1 266.5

Faucet Law 46.1 82.4

Pipe insulation Law 31.2 66.1

Conmiercial Toilet Law 8.7 19.9

Subtotal 485.6 832.7

Trends

Replace Showers 338.5 668.8

Clothewasher Efficiency 30.7 207.9

Dishwasher Efficiency 9.4 63.9

Subtotal 378.6 940.6

Conservation Plan

Retrofit Toilet 102.6 101.3

Retrofit Shower 53.8 9.7

Education, Interior Use 223.3 500.3

Education, Conriercial 43.0 72.3

Landscapes, Existing 159.7 315.7

Landscapes, New Multi 6.2 18.2

Landscapes, New Single 30.6 156.9

Industrial Program 312.1 524.4

Reduce Water Loss -- --

Subtotal 931.3 1,698.8

Total 1,795.5 3,472.1

Population (1,000's) 107.6 120.5

Savirnts Per Capita (gals/day) 16.7 28.8

Use without Conservation
(g/c/d) 165 165

Percent Savings 10 18

Savings in AF/yr 2,012 3,890
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Summary
Water Agency Fairfield

(1,000 gals/day)

Laws 1990 2000

Toilet Law 214.7 318.2

Shower Law 138.1 220.6

Faucet Law 42.7 68.2

Pipe Insulation Law 28.8 53.3

Commercial Toilet Law 18.9 37.6

Subtotal 443.2 697.9

Trends

Replace Showers 173.2 342.9

Clothewasher Efficiency 28.4 123.9

Dishwasher Efficiency 8.7 38.1

Subtotal 210.3 504.9

Conservation Plan

Retrofit Toilet 51.4 50.9

Retrofit Shower 27.5 5.0

Education, Interior Use 129.6 298.1

Education, Commercial 146.7 253.2

Landscapes, Existing 167.9 333.0

Landscapes, New Multi 90.5 259.1

Landscapes, New Single 34.1 149.8

Industrial Program -- --

Reduce Water Loss -- --

Subtotal 647.7 1,349.1

Total 1,301.2 2,551.9

Pooulation (1,000's) 62.4 71.8

Savings Per Capita (gals/day) 20.9 35.5

Use without Conservation 240 240
(g/c/d) 15

Percent Savings 1,457 2,859

Savings in AF/yr
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Summary
Water Agency Vacaville

(1,000 gals/day)

Laws l__c 2000

Toilet Law 519.1 914.2

Shower Law 365.3 680.5

Faucet Law 113.0 210.4

Pipe Insulation Law 75.7 169.4

Commercial Toilet Law 44.4 108.3

Subtotal 1,117.5 2,082.8

Trends

Replace Showers 151.7 301.5

Clothewasher Efficiency 75.3 210.4

Dishwasher Efficiency 23.1 64.6

Subtotal 250.1 576.5

Conservation Plan

Retrofit Toilet 42.2 41.9

Retrofit Shower 24.1 4.4

Education, Interior Use 174.1 503.2

Education, Commercial 104.9 227.3

Landscapes., Existing 164.7 327.9

Landscapes, New Multi 46.4 173.6

Landscapes, New Single 121.9 657.1

Industrial Program 41.9 90.9

Reduce Water Loss -- --

Subtotal 720.2 2,026.3

Total 2,087.8 4,685.6

Population (1,000's) 83.9 121.2

Savings Per Capita (gals/day) 24.9 38.7
Use without Conservation 175 175

(g/c/d) 14 22

Percent Savings 2,338 5,249

Savings in AFiyr
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Sunmary
Water Agency Benicia
(1,000 gals/day)

Laws

Toilet Law 1990 2000

Shower Law 138.0 178.5

Faucet Law 92.2 124.5

Pipe Insulation Law 28.3 37.7

Commercial Toilet Law 18.9 28.4

Subtotal 7.8 12.4

285.2 381.5
Trends

Replace Showers 59.8 117.6

Clothewasher Efficiency 18.8 51.5

Dishwasher Efficiency 5.8 16.1

Subtotal 84.4 186.2

Conservation Plan

Retrofit Toilet 16.8 16.5

Retrofit Shower 9.5 1.7

Education, Interior Use 55.8 126.4

Education, Commercial 29.6 50.3

Landscapes, Existing 36.7 72.5

Landscapes, New Multi 7.1 17.6

Lankscapes, New Single 19.3 67.3

Industrial Program 32.2 54.8

Reduce Water Loss 64.5 146.2

Subtotal 271.5 553.3

Total 641.1 1,121.0

Population (1,000's) 26.9 30.5

Savings Per Capita (gals/day) 23.8 36.8

Use without Conservation 170 170
(g/c/d) 14 22

Percent Savings 718 1,256

Savings in AF/yr
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Summary
Water Agency Remainder of Solano County

(1,000 gals/day)

Laws 1990 2000

Toilet Law 204.5 420.3

Shower Law 163.1 335.3

Faucet Law 50.4 103.7

Pipe Insulation Law 34.0 85.2

Commercial Toilet Law 21.1 58.1

Subtotal 473.1 1,002.6

Trends

Replace Showers 107.7 214.7

Clothewasher Efficiency 33.6 118.2

Dishwasher Efficiency 10.3 36.3

Subtotal 151.6 369.2

Conservation Plan

Retrofit Toilet

Retrofit Shower

Education, Interior Use

Education, Commercial

Landscapes, Existing

Landscapes, New Multi

Landscapes, New Single

Industrial Program

Reduce Water Loss

Subtotal 0 0

Total 624.7 1,371.8

Pooulation (1,000's) 48.1 68.5

Savings Per Capita (gals/day) 13.0 20.0

Use withcut Conservation 170 170

(ic,'d) 8 12

Percent Savings 700 1,537

Savings in AF/yr
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APPENDIX III
(DRAFT COPY)

NAPA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
URBAN WATER CONSERVATION PLAN

Note: Final plans are being evaluated at this
time and will be issued at a later date.
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Appendix III

NAPA COUN mv
FLOOD CONTROL AND WATER CONSERVATION DISTRICT

URBAN WATER CONSERVATION PLAN

INTRODUCTION

The recommended urban water conservation plan incorporates
measures currently implemented in the service area and adds new
measures which are suited to the character and needs of the
service area. The proposed plan will be a cooperative effort
between Napa County Flood Control and Water Conservation District
(Napa County) and its four retail agencies (the cities of Napa,
Calistoga, Yountville, and American Canyon Water District), with
both the responsibilities and funding shared. It is recommended
that Napa County provide a part-time staff person to coordinate
and implement the education, public relations, device
distribution, and regulatory measures. Each retail agency should
provide a part-time staff person to assist Napa County with those
measures. In addition, the retail agencies will need additional
staff to implement the water management measures. The costs of
the water conservation plan should be passed from wholesaler to
retailer to customer. Specific recommendations for cost sharing
and staff assistance for each agency are described under each
conservation measure.

The urban water conservation plan for Napa County focuses on
education and public relations measures, water management
measures, and regulations for efficient water use in new and
existing developments.

The following is an outline of the Napa County water conservation
plan that includes the description of agencies' responsibilities,
the schedule for implementing each water conservation measure, and
an estimate of the cost for each measure. The assumed salaries
are $26,000 per year for public information personnel, $32,000 per
year for field personnel and $44,000 per year for technical
personnel. These salaries include 45 percent overhead for
benefits and support staff. Fc- the description of each water
conservation measure refer to the General Description of Urban
Water Conservation Measures in Appendix I.
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I. EDUCATION AND PUBLIC RELATIONS

A. Local Water Conservation Advisory Committee

Responsibilities

Retail Agencies - Provide suggestions to Napa County on
members of the committee, attend all meetings, and assist
Napa County in responding to recommendations of the
committee.

City of Calistoga currently has a Citizens Advisory
Committee. A representative from this committee should
attend the countywide meetings.

Napa County - Serve as lead in organizing the committee,
coordinating meetings and responding to recommendations
by the committee.

DWR - Make presentations upon request.

Schedule for Implementation

Form committee within the first 3 months of the water
conservation plan with first meeting within the first 6
months. Hold committee meetings a minimum of 3 times a
year.

Costs

Retail Agencies - Minimal staff time to assist in forming
the committee and to attend meetings.

Napa County - Public information personnel staff time of

approximately 3 weeks the first year and two weeks each
following year at a cost of $1,500 the first year and
$1,000 for each year following.

B. Conservation Literature

Responsibilities

Retail Agencies - Purchase and distribute general water
conservation literature, a landscape brochure, and
brochures for specific water users. Make at least one
distribution by ail. Determine and order appropriate
for specific water users in service area. Print water
conservation message on water bills.
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I
Calistoga - Has water conservation brochure and
distributes every 6 months. Needs landscape brochure.
Bills too small to print on.

Yountville - Purchase and distribute literature, print
message on bills, distribut. orochure in bills.

American Canyon - Purchase and distribute literature,
print message on bills, distribute brochure in bills.

Napa - Purchase and distribute literature, print message
on bills, distribute literature in special mailing.

Napa County - Order general water conservation literature
and landscape brochures, prepare plant list. Charge
retailers for cost of printing or purchasing brochures.

DWR - Provide information on availability of
brochures/literature. Assist in design and content of
brochures.

Schedule of Implementation

Retail Agencies - Purchase and distribute literature
every year beginning in first year of the plan. Once a
year literature should be distributed in bills or in a
special mailing. Messages on bills should be done± 2-3
times a year.

Napa County - Order literature every year beginning in
first year of plan. Design plants list for landscape
brochure in first year of plan.

Costs

Retail Agencies - Costs involve purchasing and
distributing literature and staff time of public
information personnel to organize the program. Cost
estimate to purchase or print brochure is 8$/brochure, no
costs are estimated for the special use brochure.
Numbers of brochures purchased of each type should be
equal to one-and-one-half times the number of households.
Mailing costs estimated for special mailing at
11$/letter, no cost estimated for distributing brochures
in bills. Costs will increase as population increases.

I
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Yountville - Two brochures - $ 200
Mailing costs = bill stuffer, no

additional cost
Staff = Two weeks 1,000

Total $ 1,200

American Canyon - Two bro-
chures/year = $ 500

Mailing = bill stuffer, no
additional cost

Staff = Two weeks 1,000

Total $ 1,500

Napa - Two brochures/year = $ 4,700
Mailing 2,100
Staff = Two weeks 1,000

Total $ 7,800/
year

Calistoga - One landscape
brochure/year = $ 200
Staff = One week 500

Total $ 700/
y 'ar

Napa County - Costs include $2,000 during first year to
pay consultant to design a plant list, $1,500 first year
for 3 weeks public information staff to coordinate
ordering or printing brochures and hire consultant to
design plant lists. One thousand dollars per year each I
following year to coordinate ordering brochures; two
weeks staff time.

C. Previous Years Use on Water Bills

Responsibilities

Retail Agencies - All agencies need to print previous
years use for same billing period on all water bills.

Napa County - Prepare article on average monthly water
use for different types of water uses and distribute to
all local newspapers.

Schedule of Implementation

Retail Agencies - Adopt measure within first year of
plan, continue each year.
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Napa County - Prepare article within first year of plan,
before retail agencies begin printing previous years
water use. Article should be written yearly with revi.sed
water use estimates if necessary.

Costs

Retail Agencies - No additional costs estimated.

Napa County - Cost of staff time to prepare article is
$1,000 for two weeks in first year and $500 for one week
each following year.

D. Advertising and Promotional Campaigns

Responsibilities

Retail Agencies - Encourage local businesses to promote
water conservation, speak to local schools and
organizations, help locate low water-using landscapes in
service areas, help Napa County with awards programs.
Calistoga currently speaks to schools and community
groups.

Napa County - Promote water conservation through TV and
radio public service announcements, distribute press
releases to local newspapers, write articles for local

newspapers, work on public relations with large
businesses, speak to local groups, purchase general slide
show or movie, develop/purchase landscape slide show,
work with landscape professional and retail agencies to
identify demonstration landscapes, work with local
nurseries to encourage them to promote low water-using
plant material, sponsor an awards program for
conservation developments.

DWR - Assist in selecting demonstration landscapes and
help with promotional ideas. Continue to have slide show
available for purchase (East Bay MUD has a movie
available for purchase).

Schedule of Implementation

Implement all measures except the nursery campaign and
awards program within the first year of adopting the
plan. Implement awards program and nursery campaign in
the second and third year, and continue awards program
each year.
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Costs

Retail Agencies - One week per year of public information
staff time at a cost of $500 each for Yountville,
Calistoga and American Canyon. Two weeks of public
information staff time each year at a cost of $1,000 for
Napa.

Napa County - Costs of implementing the plan will be:

For first year:

1. General activities - 2 weeks $ 1,000

2. Public speaking presentations - 4 weeks 2,000
- develop/purchase

slide show 50
- landscape slide

show and/or film 50

3. Low water-using landscapes
promotion - 2 weeks 1,000

- landscape pro-
fessional 500

- labels, signs,
etc. 500

First year total - 8 weeks $ 5,600

For second and third year add:

4. Nursery campaign (one time) - 3 weeks $ 1,500
- advertising 500

5. Awards program - 4 weeks 2,000
- advertising 500
- awards 500

Second and third year totals - 15 weeks $10,100

Annual total after third year - 12 weeks $ 8,100

E. Work with Large Water Users

Responsibilities

Retail Agencies - Provide Napa County with names and
background data on large water users. Also provide
current water consumption for large users and
periodically provide followup consumption data to Napa
County.
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Napa County - Work with large water users to provide
landscape information and any specific brochures and
retrofit devices. Work with large users to evaluate t-le
need for water audits and meter loan programs. Also
encourage community involvement, e.g., demonstration
landscape. Coordinate with -ile "Equipment Loan Program"
and "Requirements for Large Water Users" ordinance
described later.

Schedule of Implementation:

Retail Agencies - Provide base information to Napa County
within first year of plan.

Napa County - Contact all large water users at least once
during the first year of the plan's adoption. Make
future contacts in conjunction with the other programs
mentioned above for large water users.

Costs:

Minimal technical staff time for preparation of base data
by retail agencies. Two weeks of technical engineer
staff time by Napa County estimated at $1,700 for first
year. Future costs related to other program for large
water users.

F. In-School Education

Responsibilities:

Retail Agencies - Provide Napa County a list of all
school districts in its service area along with
information on any ongoing in-school water conservation
programs. Give tours of its facilities to teachers and
school children. City of Calistoga is currently funding
an in-school program for K-8, purchasing materials from
DWR.

Napa County - Contact school districts and work with a
program coordinator from the school districts. Make
arrangements for teacher training program. Hire a
consultant for teacher training if necessary. Arrange
tours of water agencies and facilities. Provide
background information on history of local water
conditions and brief overview of State water conditions
and facilities. Encourage schools to retrofit plumbing.
Provide shower-inserts, if applicable, and toilet devices
for tank-type toilets.

DWR - Provide education curriculum materials at cost and
provide a teacher training program (contingent on
continued funding).
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Schedule of Implementation

Implement in-school program within first year of plan
adoption, preferably at the beginning of the school year
(fall). Continue each year. Bring teachers together for
update on current conditions annually thereafter.

Costs:

Napa County will incur the following costs for an
in-school program the first year: public information
staff time of 3 weeks at $1,500; curriculum materials for
about two grade levels throughout county or about 2,100
children at 364/student is $800 (costs will increase as
enrollment increases), consultant for teacher training
(if necessary at $500). Other costs are minimal.

Future years will not include costs for consultant unless
need arises for another teacher training program. All
other costs will be about the same.

G. Information on Federal and State Water Conservation Laws,

Programs and Sanctions

Responsibilities

Retail Agencies - Publicize existence of water
conservation tax credit to customers.

Napa County - Work with local government to assure State
water conservation laws are implemented. Publicize tax
credit information in public speaking engagements, press
releases, etc.

DWR - Provide information on Federal and State policies
and regulations.

Schedule of Implementation

This measure should be implemented within the first year
of the plan's adoption and continued each year.

Costs

Retail Agencies - Included in other education programs.

Napa County - One week of public infor ation staff time
at $500.
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II. WATER MANAGEMENT PROGRAMS

A. Techniques for Reducing Water Loss

1. Systemwide Water Audit

Responsibilities

Retail Agencies - Provide information to DWR on how
unaccounted for water is calculated, what factors and
data are considered in calculations. Conduct audit
if recommended by DWR.

DWR - Review water agency information. Work with the
water agency to determine if systemwide water audit
is needed.

Schedule of Implementation

Retail Agencies - Provide information on unaccounted
for water to DWR within first 4 months of water
conservation plan. Conduct audit within first year
if recommended.

DWR - Review water agency information and meet with
agency within one month after receiving information.

Costs

Retail Agencies - Technical staff person time to
provide the information to DWR of about two weeks at
$1,700 each. Systemwide water audit costs range from
$4,000 to $8,000, one-two months staff time for
technical staff.

2. Leak Detection Program

a. For the agency side of the system

Responsibilities

Retail Agencies - Implement leak detection program
in all retail agencies.

Calistoga - Has the equipment but needs to adopt
an ongoing program.

Napa - Needs to purchase equipment and adopt
ongoing program.
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Yountville - Needs to contract with firm or agency
for program.

American Canyon - Needs to contract with firm or
agency for program.

DWR - Assist agencies with information on leak
detection equipment and how to implement a
program.

Schedule of Implementation

Retail Agencies - Initiate program within the
second year; implement on an ongoing basis, not on
a spot check basis.

Costs

One time cost of approximately $1,500 for
equipment. Field staff time at $32,000 per year.
Contracted work is assumed to cost $250 per mile
of water line.

Napa - $1,500 for equipment; $64,000 per year for
3 years, two full-time staff; $16,000 per year
thereafter, one-half-time staff.

Yountville - Contracted at $1,500 for one year and
$700 per year thereafter.

Calistoga - Contracted at $5,000 for one year and
use own equipment at $1,000 per year thereafter.

b. For customer side of the system

Responsibilities

Retail Agencies - Notify customers of increased or
nontypical water use.

Napa - Continue present check for unusual water
use and customer notification. Initiate check of
meter error and customer leaks.

American Canyon - Continue present check for
unusual water use and meter error. Increase
frequency of checks and add check for leaks and
customer notification.

Calistoga - Continue check for unusual water use
and customer notification. Initiate check for
meter error and customer leaks.
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Yountville - Continue and increase frequency of
present checks for unusual use and meter error.
Initiate checks of customer leaks and notify
customer of use.

Schedule of Implementatic,'

Begin measure within first year of plan and
continue each year thereafter.

Costs

Staff time based on a field person salary.
Additional costs for Napa are $1,200/year for two
weeks staff time. Additional costs for all other
retail agencies are $600 per year for one week
staff time.

3. Meter Maintenance and Calibration Program

Responsibilities

Retail Agencies - Initiate meter maintenance program
for master and customer meters.

Napa - Design and implement regular schedule of
maintenance and replacement for customer and master
meters. Design schedule of replacement that
corresponds to changing water prices.

Calistoga - Continue regular schedule of testing and
repair of customer meters. Design schedule of
replacement that corresponds to changing water
prices.

American Canyon - Regular schedule of maintenance and
replacement needs to be designed and implemented for
customer meters. Continue present check of master
meters twice a year for accuracy. Design schedule of
replacement that corresponds to changing water
prices.

Yountville - Continue annual calibration of meters.
Design and implement regular schedule of maintenance
and replacement for customer meters. Design schedule
of replacement that corresponds to changing water
prices.

Schedule of Implementation

Design new maintenance programs within the first year
and begin implementation the second year.
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Costs

Estimated cost to design the maintenance schedule
for customer and master meters for Napa is
approximately $6,500 -- includes one month staff
time for field personnel and one month staff time
for technical personnel. Costs for the other
retail agencies are $3,300 (two weeks for field
personnel and two weeks for technical personnel).
No cost for Calistoga which has a regular
maintenance schedule. Costs have not been
esti ated for implementing a customer meter
maintenance program.

4. Corrosion Control Program

Responsibilities

Retail Agencies - Evaluate need for a corrosion
control program considering factors listed in the
General Description.

Schedule of Implementation

Evaluate need for corrosion control program within
first year and begin implementation in second year if
needed.

Costs

Technical staff time t- evaluate the need for a
program estimated at $1,700 for two weeks. Costs not
estimated for implementing corrosion control measures
because need and extent unknown.

5. Valve Exercising Program

Responsibilities

Retail Agencies - Exercise valves annually.

Yountville - Con' e present exercise of valves twice
annually.

American Canyon - Initiate anual exercise of valves.

Napa - Initiate annual exercise of valves.

Calistoga - Initiate annual exercise of valves.

Schedule of Implementation

Begin implementation in second year of the plan, if
not currently implemented.
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Costs

Staff costs based on a $3 per valve to exercise, times
number of valves estimated in service area. Equipment
assumed to already be purcbised. Costs will increase
as system expands.

Yountville - No additional costs, has current
program.

American Canyon - $900 per year for 1.5 weeks field
staff time.

Calistoga - $900 per year for 1.5 weeks field staff

time.

Napa - $9,900 per year for 3 months field staff time.

6. Accounting for Unmetered Water Use

Responsibilities

Retail Agencies - Improve metaods for accounting for
unmetered use as needed.

Napa - Estimate water use for flushing lines and fire
department.

Calistoga - Meter hydrant sales.

American Canyon - Estimate water use for flushing
lines and fire department.

Yountville - Estimate water use for flushing lines and
fire department.

Schedule for Implementation

Improve methods for accounting for water use in first
year of plan, and continue each year thereafter.

Costs

Costs for Napa include staff time for a field person
of two weeks at $1,200; for 15/year and one week at
$600 each year following. Rest require one week staff
time at $600 for the first year of plan and $300 each
year following.

B. Meter Unmetered Uses

Responsibilities

Retail Agencies - Meter parks, schools, playing fields.
All uses currently metered in all agencies.
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Schedule of Implementation

Not required.

Costs

None.

C. Device Distribution - Kit Request Program

Responsibilities:

Retail Agencies - Help Napa County publicize program.
Mail kits by mass mailing technique and keep records of
response for evaluation.

Napa County - Take the lead in administering, advertising
and publicizing program and ordering kits.

DWR - Assist in designing program and provide specific

information on the kit type of device program.

Schedule of Implementation:

Program should be implemented the second year of the
plan. Program will take place over a three- to six-month
period. Program should be repeated every 5 years.

Costs:

Total program costs per household are estimated to be:

o Kit (60t per household x 50% request return rate)..30c

" Advertising.........................................15t

" Public Relations (staff time or consultant) ......... 8t

" Administrative (staff time, overhead, special
mailing ............................................. 33t

° Evaluation .........................................._5

Total 914

Total cost for the program is about $25,000: $12,000 for
Napa, $1,500 each for Calistoga and American Canyon, $1,000
for Yountville, and $9,000 for Napa County. Time could be
broken down such that Calistoga, American Canyon and
Yountville would each spend approximately one week public
information staff time, Napa 5 weeks public information staff
time and Napa County would spend 6 weeks public information
staff time. The cost for each 5-year cycle is assumed the
same for this estimate.
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D. Equipment Loan Program for Large Water Users

Responsibilities

Retail Agencies - Provide information to Napa County on
large water users in its servKie area. Assist Napa
County in organizing and promoting program.

Napa County - Serve as lead in organizing program.
Promote program, purchase and loan equipment.

Schedule of Implementation

Program implemented in second year of plan, and continued
each year.

Costs

Retail Agencies - Minimal staff time, no cost estimated.

Napa County - Includes technical staff time in first year
f measure to organize the measure equal to $2,500, 3
eeks time. Staff time in following year includes
technical person for one week/year at $850 to work with
water user, and staff at public information person salary
to administer the loan program equals $2,000/year for one
month. One time costs for the equipment are estimated as
follows:

Meters - 5 one-inch meters at $65/each = $330
two 1-1/2-inch meters at $165/each = $330

TOTAL $660

Leak detection equipment at $1,500

E. Pricing

Responsibilities

Retail Agencies - All agencies hire consultant to review
current rate structures and pricing schedules and to make
recommendations as needed which encourage water
conservation.

Schedule of Implementation

Hire consultant in first year of the plan. As needed
agencies should begin implementing recommendations in
second year of plan.

Costs

Estimated for Napa at $8,000 and for Calistoga, American
Canyon, and Yountville at $4,000. Costs assume $50 per
hour for a consultant. Costs not estimated for
implementing recommendations.
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III. REGULATIONS

A. Water Waste Ordinance

Responsibilities

Retail Agencies - Assist Napa County in working with its
city council to write and adopt ordinance. Implement the
ordinance or implement as voluntary mesure if not passed
as ordinance. The City of Calistoga has a water
conservation measure ordinance which prohibits
nonessential uses of water to a greater degree than
recommended under normal circumstances. It should be
modified as new water supplies become available.

Napa County - Serve as lead in working with city councils
and the County Board of Supervisors to write and adopt
the ordinance.

Schedule of Implementation

Retail Agencies - Assist Napa in second year of plan.
Implement ordinance once adopted, continue each year.

Napa County - Begin measure in second year, continue
working with local legislative bodies as necessary.

Costs

Retail Agencies - For American Canyon and Yountville
include one week each, in first year of measure, for
public information person to assist Napa County at a cost
of $500 each. Include two weeks time for City of Napa
for same purpose at a cost of $1,000. This one time cost
is in addition to the following yearly costs to implement
the measure. Material costs to design and print customer
warnings includes 10V per warning slip, times 10 percent
of households. Costs will increase as population
increases.

Yountville - field staff, 2 weeks
materials minimal cost $ 1,300

American Canyon - field staff, 3 weeks
materials minimal cost $ 1,900

Napa - field staff, two months $ 5,000
materials 200

Total $ 5,200

Napa County - Public information staff time equals $1,500
for 3 weeks for first year only.
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B. Water Conservation Ordinance/Regulation

Responsibilities

Retail Agencies - Assist Napa County in working with its
city councils or County Boaru if Supervisors to adopt
ordinances. Revise their requirements for new water
hookups to include conditions on large water users.
Define which new users are required to provide
information to water agency. Calistoga should review the
need to revise its current ordinance to include
-uirements for large water users and requirements for
s,.f-closing faucets.

Napa County - Serve as lead in working with city councils
and Board of Supervisors to adopt the regulations. Work
with local planning departments to write ordinance and to
prepare guidelines for implementation.

Planning Departments - Review new development plans for
compliance with requirements. Recommend changes if
needed on landscape plans.

Schedule of Implementation

Adopt and implement ordinances in second year of the
plan.

Costs

Retail Agencies - In first year of measure American
Canyon, Calistoga and Yountville, $250 each for one-half
week public information staff and City of Napa $500 for
one week, to work wit'. Napa County to adopt ordinances.
Technical staff time to revise regulations for water
hookups and make conservation recommendations, will vary
with each retailer. First year, technical staff time
consists of revising regulations and some review of new
large water users. Following years staff time primarily
review of new large water users.

Calistoga - $400/year, one-half week
Yountville - $400/year, one-half week
City of Napa - $1,200/year, one-and-one-half weeks
American Canyon - $800/year, one week

Napa County - Public information staff time equals $2,000
for 4 weeks for the first year.
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Planning Departments - Each department will require
additional staff time to review landscape plans.
Calistoga's planning department is currently reviewing
landscapes. Salary is estimated at $32,000 which
includes 45 percent overhead. Staff time varies between
departments.

Yountville - $ 600/year, one week
American Canyon - $ 900/year, one-and-one-half weeks
City of Napa - $2,500/year, 4 weeks

2
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Summa ry
Water Agency Napa
(1,000 gals/day)

Laws 1990 2000

Toilet Law 23.9 73.5

Shower Law 9.2 48.8

Faucet Law 2.9 15.1

Pipe insulation Law 2.1 25.9

Commercial Toilet Law 0.3 2.0

Subtotal 39.4 165.3

Trends

Replace Showers 188.6 379.7

Clothewasher Efficiency 1.9 92.1

Dishwasher Efficiency 0.6 28.3

Subtotal 191.1 500.1

Conservation Plan

Retrofit Toilet 59.9 59.4

Retrofit Shower 30.0 5.5

Education, Interior Use 101.7 221.7

Education, Conmercial 103.0 168.3

Landscapes., Existing 154.4 306.7

Landscapes, New Multi 5.6 42.8

Landscapes, New Single 3.0 53.3

Industrial Program 29.4 48.1

Reduce Water Loss 49.0 106.8

Subtotal 536.0 1,012.6

Total 766.5 1,678.0

Population (l,O00's) 49.0 53.4

Savings Per Capita (gals/day) 15.6 31.4

lJ.se without Corservation
(g/c,,d) 200 200

Perceat Savings 8 16

Sa, i-qs i r F yr 858 1,879
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Summla ry
Water Agency Calistoga

(1,000 gals/day)

Laws 1990 2000

Toilet Law 35.8 48.2

Shower Law 26.6 36.5

Faucet Law 8.2 11.3

Pipe Insulation Law 5.5 8.5

Commercial Toilet Law 5.2 8.3

Subtotal 81.4 112.8

Trends

Replace Showers 14.5 28.7

Clothewasher Efficiency 5.5 14.1

Dishwasher Efficiency 1.7 4.3

Subtotal 21.7 47.1

Conservation Plan

Retrofit Toilet 4.4 4.4

Retrofit Shower 2.3 .4

Education, Interior Use 14.6 33.9

Education, Comm.ercial 10.8 18.7

Landscapes, Existing 5.9 11.7

Landscapes, New Multi 9.7 22.3

Landscapes, New Single 1.5 5.3

Industrial Program -- --

Reduce Water Loss 47.8 ll1.1

Subtotal 97.0 207.8

Total 200.1 367.7

Population (1,000's) 7.0 8.2

Savings Per Capita (gals/day) 28.6 44.8

Use without Conservation
(g/c/d) 182 182

Percent Savings 16 25

Savings in AF/yr 224 412
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Summa ry
Water Agency American Canyon

(1,000 gals/day)

Laws 1990 2000

Toilet Law 37.3 39.6

Shower Law 29.7 31.6

Faucet Law 9.2 9.8

Pipe Insulation Law 6.2 6.8

Commercial Toilet Law 5.6 6-.l

Subtotal 88.0 93.9

Trends

Replace Showers 21.9 42.9

Clothewasher Efficiency 6.1 16.3

Dishwasher Efficiency 1.9 5.0

Subtotal 29.9 64.2

Conservation Plan

Retrofit Toilet 7.1 7.0

Retrofit Shower 3.5 .6

Education, Interior Use 19.4 39.3

Education, Conrnercial 12.2 18.4

Landscapes, Existing 13.3 26.2

Landscapes, New Multi 21.3 33.5

Landscapes, New Single 7.2 17.6

Industrial Program 2.7 4.1

Reduce Water Loss -- --

Subtotal 86.7 146.7

Total 204.6- 304.8

Population (l,O00's) 9.4 9.5

Savings Per Capita (gals/day) 21.8 32.1

Use without Conservation

(g/c/d) 143 143

Percent Savings 15 22

Savings in AF/yr 229 341
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Summary
Water Agency Yountville

(1,000 gals/day)

Laws 1990 2000

Toilet Law .9 3.1

Shower Law .2 1.9

Faucet Law -- .6

Pipe Insulation Law -- .6

Convnercial Toilet Law .1 1.1

Subtotal 1.2 7.3

Trends

Replace Showers 5.7 1.1

Clothewasher Efficiency -- 2.9

Dishwasher Efficiency -- .9

Sub total 5.7 4.9

Conservation Plan

Retrofit Toilet 1.8 1.8

Retrofit Shower 1.7 .9

Education, Interior Use 3.1 7.0

Education, Connercial .1.9 3.2

Landscapes., Existing 3.6 7.2

Landscapes, New Multi .3 5.1

Landscapes, New Single -- .2

Industrial Program

Reduce Water Loss 7.0 15.9

Subtotal 19.4 41.3

Total 26.3 53.5

Population (1,000's) 1.5 1.7

Savings Per Capita (gals/day) 17.5 31.5

Use without Conservation
(g/c/d) 200 200

Percent Savings 9 16

Sa~i-igs in AFiyr 29 60
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Sumn ia ry
Uater Agency Reainder of Nana County

(1 ,000 gal s/day)

Laws 1990 2000

Toilet Law 20.3 23.9

Shower Law 16.2 19.0

Faucet Law 5.0 5.9

Pipe Ir,sulation Law 3.5 6.3

Commercial Toilet Law 2.4 4.7

Subtotal 47.4 59.8

Trends

Replace Showers 135.2 267.7

Clothewasher Efficiency 3.3 67.0

Dishwasher Efficiency 1.0 20.6

Subtotal 139.5 355.3

Conservation Plan

Retrofit Toilet

Retrofit Shower

Education, Interior Use

Education, Comnercial

Landscapes, Existing

Landscapes, New Multi

Landscapes, New Single

Industrial Program

Reduce Water Loss

Subtotal 0 0

Total 186.9 415.1

Pooulation (1,000's) 37.9 38.8

Savings Per Capita (gals/day) 4.9 10.7

Use without Ccnservation
(g/c/d) 200 200

Percent Savings 2 5

Savings in AF/yr 209 465
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December 1981
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644 Funhton Avenue , Son Francisco, California 94118 • (415) 366-3476
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State of California The Resources Agency of California

Memorandum

Date , Wayne McRostie, Chief
Central District

To a Department of Water Resources
3251 S Street
Sacramento, CA 95814

From Department of Parks and Recreation

Subiech NORTH BAY AQUEDUCT - ARCHEOLOGICAL ASSESSMENT

Thank you for the opportunity to review the archaeological report
prepared by David Chavez for the project cited above.

During telephone discussions between Mr. Chavez and Nicholas Del Cioppo
of my staff it was ascertained the archaeological site in question,
Sol-268 , has been destroyed since it was noted .n 1977. Thus, the reason
for our concurrence with Mr. Chavez's determinat-on that your project
will not damage a significant cultural resource.

If you have any questions, please direct them to Nicholas Del Cioppo,
State Archaeologist II, by calling (916) 322-8703.

Dr. Knox Mellon
State Historic Preservation Officer
Office of Historic Preservation

yAZC4D1MG PI4G5 SLANOT
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I

INTRODUCTION

In August 1980, a Cultural Resources Evaluation was accom-
plished for the North Bay Aqueduct Alignment Alternatives in
Solano County, California. That study consisted of both
archival review and field survey efforts for the three
alternative aqueduct routes. That Cultural Resources Inves-
tigation (Chavez, 1980) resulted in the conclusion that one
previously recorded prehistoric archaeological site (CA-Sol-
268) was located within a portion of the alignment corridor
which included all three alternative routes (see Map I).

The site was originally recorded in 1977 by archaeologist
Eric McGuire and described at that time as a partially
destroyed shallow midden deposit, with obsidian flakes and
shell fragments present. The site dimensions were estimated
to be 10 meters x 20 meters. Inspection of the site loca-
tion in 1980 resulted in the observation that some obsidian
flakes and shell fragments were present; however, the site
appeared to be badly damaged. Further, it was not possible
to define the horizontal and vertical boundaries of the site
from surface observations. It was therefore concluded that

despite the fact that portions of the site had been de-
stroyed, no assumptions should be made concerning the poten-
tial for subsurface, intact archaeological deposits which
could be disturbed as a result of project related construc-
tion activities at that location.

Avoidance of the resource was recommended; it however
presently appears that such measures are unlikely. Conse-
quently. in December 1981, Madrone Associates requested that
the site CA-Sol-268 be subjected to a subsurface archaeolog-
ical testing program. The objectives of the investigation
were defined as follows:

1. Determine if subsurface archaeological deposits are
present at the site location.

2. Determine the horizontal and vertical extent of the
site.

3. Based on National Register of Historic Places Criteria,
establish the significance of the site.

4. Present appropriately detailed impact and mitigation
discussions, in regard to the proposed North Bay Aque-
duct Project.
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FIELD INVESTIGATIONS

The subsurface archaeological investigations were accom-
plished on December 8, 9 and 10, 1981. The field procedures
were accomplished by the consultant David Chavez and profes-
sional archaeologists Lowell Damon and James P. Quinn
Suskol Indian Council consultant Lois Whipple was present
during the testing procedures.

Methodology

The field investigations were initiated by conducting a
thorough surface inspection of the site location; the pur-
pose of the inspection was to estimate where the greater
concentration of surface deposits were located. Surface
survey conditions were excellent and a complete inspection
of the site area was accomplished. Less surface evidence of
archaeological deposits was encountered than was reported in
1977 and observed during the aqueduct survey (Chavez, 1980:24).
No shell or midden deposits were detected, nor was it possi-
ble to tentatively identify any area of concentrated prehis-
toric remains. Present evidence of the site CA-Sol-268 was
limited to a few obsidian flakes randomly located throughout
the subject location. It was observed that the site was
less definable and in a state of greater destruction than
noted in 1980.

The augering program of the site location was initiated by
establishing a baseline at the foot of the naturally occur-
ring hill. Wooden stakes were then placed along the base-
line at approximately ten-meter intervals (see Map II, Units
1 through 11). A roughly ten-meter-square grid pattern was
then established up-slope from that baseline, and the
staked locations were systematically numbered (Units 1
through 41). The stake locations were then systematically
augered row-by-row from the baseline up the slope. The
rational for this testing approached was based on two pre-
liminary observations:

1. No focal point of archaeologically related deposits
could be established anywhere in the general site
locale.

2. The only archaeological remains (obsidian flakes)
encountered during the current surface inspection were
observed up-slope from the established baseline.

It is noted that some auger unit locations vary from the 10
meter square grid pattern (Units 22, 23 and 24); some obsid-
ian flakes were encountered at that location, which is di-
rectly in line with Department of Water Resources' flaggings,
and the placement of more units at that specific locale was
believed to be an appropriate measure.
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The subsurface exploration of the site locale was accom-
plished by hand augering small diameter (2") borings at each
of the initial 41 staked test unit locations. Augerings
were initiated on the baseline and units were tested essen-
tially by following the order in which they were numbered.
Additional test units were eventually established (Units 42
through 52) in the pasture area southeast of the baseline,
despite the fact that no surface evidence of archaeological
deposits was encountered in that area. It was believed,
however, that test units in that locale would more thor-
oughly relate the testing findings to the overall aqueduct
corridor alignment.

During the course of the entire testing program, detailed
records were kept concerning the changes in subsurface soil
profiles and the presence (and/or absence) of soil constit-
uents (natural and cultural). Sample screening of soil at
various depths from auger borings located throughout the
testing area was accomplished with a 1/8" mesh shaker screen.

Findings

A review and comparison of the auger boring records from the
various portions of the testing area resulted in the reali-
zation that the stratigraphic profile of different sections
of the locale were relatively uniform in soil deposits and
levels at which they were encountered. The general subsur-
face conditions of the site location are depicted in profile
in Figure 1. Those conditions can be summarized by test
area segments which are generally defined by the relation-
ship of the location to the top (or bottom) of the hillside;
the auger boring results are therefore presented as follows:

The higher elevation segment of the testing area (Units
29 through 35, 38, 39 and 40), was characterized by a
relatively shallow soil overburden (medium-brown clayey
loan), which extended to a relatively uniform depth of
approximately 18 centimeters; at which point bedrock
was uniformly encountered. No evidence of prehistoric
cultural deposits was observed in any of the test units
in this segment of the area.

The medium elevation segment of the testing area (Units
I0 through 17, 26 through 28, 36, 37 and 41) was char-
acterized by a medium-brown clayey loan soil to a
relatively uniform depth of approximately 35 centi-
meters; at which point bedrock was uniformly encount-
ered. No evidence of prehistoric cultural deposits was
observed in any of the test units in this segment of
the area.

The lower elevation segment of the testing area (Units
1 through 9, 18 through 25, 42 through 52) was charac-
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terized by the presence of the following subsurface
deposits.

0 to 35 centimeters - medium-brown clayed loam
35 to 45 centimeters - dark-brown clay
45 to 58 centimeters - light-brown clay
below 58 centimeters - water table

No evidence of the presence of prehistoric cultural
deposits was encountered in any of the test units in
this segment of the study location.
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CONCLUSIONS AND RECOMMENDATIONS

The subsurface archaeological testing program (and addi-
tional surface inspection) of the location of CA-Sol-268 has
resulted in the following determinations:

The shallow prehistoric archaeological resource which
was recorded in 1977 by archaeologist Eric McGuire has
virtually been destroyed, as a result of the various
road grading, drainage canal channeling, and agricul-
tural and grazing activities in that area.

It has been noted that the site was originally reported
as a shallow midden site (10 meters x 20 meters), with
shell and obsidian flakes present. In 1980, the aque-
duct survey resulted in the detection of some obsidian
falkes and sparsely occurring shell fragments, and that
road grading in the area had badly damaged the site
location. The current lack of surface and subsurface
archaeological deposits suggest that the site has been
destroyed.

During the course of the testing program it was consid-
ered that perhaps the focal point of the archaeological
deposits originally recorded by McGuire in 1977, were
situated further into the pasture area, to the east.
However, thorough surface inspection of that area (up
to 100 meters east of the existing drainage canal and
fencelines -depicted on Map II), revealed no such
surface evidence; therefore, it was concluded that
further subsurface testing, east of Units 42 through
52, was not justified.

The 1980 aqueduct survey report presented a preliminary
significance evaluation of the recorded site CA-Sol-
268, which determined that the site would likely not be
eligible for inclusion on the National Register of
Historic Places. The subsurface testing of the site
location substantiates that determination, particularly
since the site was found to be destroyed. The State
Historic Preservation Office in Sacramento has been
consulted on this matter, and Mr. Nick Del Cioppo has
concurred in these findings (personal communication).

It is further noted that the lack of diagnostic and/or
significant archaeological materials at the site loca-
tion, leads to the conclusion that regional and local
importance of the site parished with the destruction of
the resource.

The archaeological investigations at the recorded location
of CA-Sol-268, have resulted in the conclusion that poten-
tial adverse impacts to archaeological resources at that
locale are no longer a critical cultural resources issue, in
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regard to the proposed North Bay Aqueduct Project. The
auger testing of the area has lead to the conclusion that no
subsurface archaeological deposits exist at that location.
Further, close scrutiny of the surface in the overall site
locale resulted in the detection of only a very few obsidian
flakes, which leads to the conclusion that no archaeological
site deposits (obsidian flakes) of sufficient density are
present at that locale, to warrant further investigation.
Consequently, no further action regarding that location is
recommended.
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Copies of this report at $4.00 each
may be ordered from:

State of California
DEPARTMENT OF WATER RESOURCES

P.O. Box 388
Sacramento, CA 95802

Make checks payable to:

DEPARTMENT OF WATER RESOURCES

California residents add sales tax.

Free copies of this report will be
made available to organized citizen
groups and governmental agencies on
request.
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COVER SHEET
NORTH BAY AQUEDUCT
(PHASE II FACILITIES

SOLANO COUNTY, CALIFORNIA

REGULATORY PERMIT APPLICATION BY
THE CALIFORNIA DEPARTMENT OF WATER RESOURCES

PUBLIC NOTICE 12950-58

(X) DRAFT ENVIRONMENTAL STATEMENT ( ) FINAL ENVIRONMENTAL STATEMENT

Responsible Agencies: U.S. Army Engineer District, San Francisco
211 Main Street
San Francisco, CA 94105

California Department of Water Resources,
Central District
3251 S. Street
Sacramento, CA 95816

Contact Person: Barney Opton
Environmental Resources Planner
Environmental Branch
Corps of Engineers, San Francisco District
(415) 556-0325

1. Name of Action: (X) ADMINISTRATIVE ( ) LEGISLATIVE

2. Authority: Section 10 of the River and Harbor Act of 1899 and
Section 404 of the Clean Water Act.

3. Description of Action: The project would divert Sacramento-San
Joaquin River Delta water from one of three locations in eastern
Solano County overland by pipeline and aqueduct to tie into Phase I
aqueduct facilities near Cordelia, California.

4. Environmental Impacts: Possible disruption of biological habitats
in the Jepson Prairie and Suisun Marsh that support threatened and
endangered plant and animal species; disruption and/or encroachment
on prime farmland; temporary disruption of the Fairfield linear
park system; possible growth-inducing impacts; consumption of large
amounts of energy for construction and during operation and mainten-
ance of the aqueduct; increased noise and dust levels due to con-
struction; generation of large amounts of dredged material from
maintenance dredging of intake channels; provision of supplemental
water supplies to Solano and Napa Counties.

5. Alternatives Considered: Alternate sources of water including
conservation; alternate alignments; no project.



Portions of this report were prepared with the assistance of the following
contractors:

Contractor Contract No. Amount

Madrone Associates B-53437 $89,577.80

Griggs and Whitlow B-53552 4,075.00

F. Thomas Griggs B-53250 3,500.00

TOTAL: $97,152.80

ON THE COVER: A surge tank for Phase I
facilities of the North Bay Aqueduct
stands on a hill above Interstate 80
near Cordelia. This will continue to
be a part of the North Bay Aqueduct when
Phase II facilities are connected.
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SUMMARY

DESCRIPTION OF PROPOSED ACTION

Construction and Operational
Characteristics

Pursuant to contracts to deliver State

Water Project (SWP) water to Napa and Phase I facilities consist of a res-

Solano Counties, the Department of Water ervoir and pumping plant near Cordelia
Resources (DWR) has proposed construc- in Solano County and an underground
tion of Phase II facilities of the North pipeline extending about 4 miles from

Bay Aqueduct, which would supply up to there to the Napa Turnout Reservoir.
61,400 acre-feet annually. The aqueduct The maximum capacity of the Phase 1
would divert Delta water from one of facilities is 46 cubic feet per second

three locations in eastern Solano County (cfs).
overland approximately 28 miles to near

Cordelia where it would tie into pre- The proposed Phase 11 facilities would
viously constructed Phase I aqueduct be built entirely in Solano County,
facilities in Napa County (see map, connecting directly to the existing
Figure i, next page). The City of Phase I facilities. The proposed

Vallejo has contracted separately for an ca acio te P he prfclte

additional 5,600 acre-feet of watercaciyothPas11filie
atonal 5,0 acre-feginte of te r t would permit a maximum flow of 115 cfs
through its existing intake and transport during peak water demand periods. The
system on Cache Slough. The Department existing Vallejo pumping and transport
is also proposing that conservation facilities are capable of a maximum
measures be implemented to reduce water flow of approximately 32 cfs. The pro-

demand. posed Phase II facilities consist of

intake pumping plants with fish screens,

an open concrete-lined canal, and/or a

Background and History buried pipeline, and a terminal

reservoir.

The construction of the North Bay Aque-
duct was originally planned for comple- ALTERNATIVES CONSIDERED
tion in 1966 to ensure delivery to Napa

County. Since construction of the Solano
County portion of the facility was not The environmental evaluation of the pro-
deemed necessary until after 1975, an posed action to construct and operate

interim supply was provided for Napa the North Bay Aqueduct requires two

County by the Bureau of Reclamation (now distinct levels of alternative analysis.
Water and Power Resources Service) Alternative water supply sources for
through the Putah South Canal originating Napa and Solano Counties are first
at Lake Berryessa. This supply is investigated to determine their relative
delivered to Napa County from the term- feasibility and likelihood to provide

inus of the Putah South Canal via Phase I eiher a lkelo d to provide

facilities of the North Bay Aqueduct, either a complete or partial substitute

built in 1968.
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tor the Delta water supply that would be Alternative Alignments
conveyed by the North Bay Aqueduct.

The second level of evaluation focuses Seven basic alternative alignments
on various alignments of the proposed were selected for evaluation. Consid-
aqueduct itself. In this report, the erations in locating these routes in-
seven alternative alignments, which cluded different intake locations,
include three possible intake points, avoidance of the Jepson Prairie and
are investigated to determine their Suisun Marsh, maximizing the effic-
impacts on cultural resources, particu- iency of secondary water transport
larly the presence of archaeological systems, and minimizing the disruption
sites near historic waterways; endangered of urban areas.
species and unusual plant associations;
vernal pools and the Jepson Prairie, a The alternative alignments would divert
unique natural feature of eastern Solano Delta water from either Cache Slough
County; Suisun Marsh, emphasizing the (Routes 1 and 3), Calhoun Cut (Routes 2
possible cumulative effect of additional and 2A), or Lindsey Slough (Routes 4, 5,
Delta water diversion on salt water 6, and 7)(see Figure 4-1, page 52).
intrusion; farmland encroachment; and Alternative routes 2 through 7 would
economic implications, particularly water have the additional option of terminat-
user costs. The relationship between ing at either a North or a South
water supply and population growth in the Cordelia Forebay (reservoir). Alterna-
areas that would be served by the aque- tive alignments 2 and 6 propose a seg-
duct is also a special concern in this ment of open concrete-lined canal with
analysis. an intermediate pumping station south of

Travis AFB. From this pumping plant,
Routes 2 and 6 would become a buried

Alternative Supplies 60-inch diameter pipe. All other
alternative alignments (1, 2A, 3, 4, 5,
and 7) would have a buried 60-inch

Alternative water supply sources for the diameter pipe for the entire length of
two counties include ground water, the aqueduct.
reanalysis of the Solano Project, desali-
nation of Suisun Slough water, the West
Sacramento Valley Canal, conservation SUMMARY OF SIGNIFICANT BENEFICIAL AND
and waste water reclamation. In the near ADVERSE ENVIRONMENTAL EFFECTS OF
future only water conservation and, to a ALTERNATIVE ALIGNMENTS
more limited extent, waste water recla-
mation appear to be feasible alterna-
tives, at least partially, to the pro- Since many of the direct environmental
posed North Aqueduct supply. A mixed consequences typically associated with
plan, water conservation with the North construction and operation of water
Bay Aqueduct and waste water reclamation, transport facilities are relatively
is selected as DWR's preferred alterna- minor, of short duration, and/or largely
tive.* The mixed plan also encompasses alleviated by some standard construction
any other sources of water supply that measures, the focus is on those impacts
may become feasible, which would be relatively significant or

distinctly characteristic of a particu-
lar alignment.** These include:

* Designation of this alternative as "preferred" is not intended to imply any

endorsement by the U. S. Army Corps of Engineers. (See note, p. 37)
**Nothing in the table or elsewhere in this report should be taken as implying

that some factor or impact has not been considered by the Department of Water
Resources in planning the North Bay Aqueduct.

xiv



II-

4< w

X~ >wL m

I

-5



Provision of supplemental water essentially the same for each alignment.

supplies to Solano and Napa Counties The population growth expected in Solano
(All Routes). and Napa Counties may be considered to

result from or necessitate the North Bay
Encumbrance and/or encroachment of Aqueduct, depending on one's point of
prime farmland (All Routes). view. This growth will result in

generally more congested roadways,

Possible disruption of biological habi- lowered air quality, elevated noise
tats in the Jepson Prairie and Suisun levels, strains on some public
Marsh that support threatened and services, diminished open space and
endangered plant and animal species wildlife resources, and other eco-
(Routes 2, 2A, 3, 4, 5, 6, and 7). logical effects.

Intersection and disruption of numerous Based on the environmental analysis pre-
roadways, railroads, and major utility sented in this report, Routes 1 and 4
and service lines (All Routes). (to the North Cordelia Forebay) have

been selected as preferred for the con-

Temporary disruption with the first struction of the North Bay Aqueduct.*
phase and possibly phases II and III of The major advantages of Route 1, with an
the Fairfield linear park system along intake on Cache Slough, would include
the abandoned Sacramento Northern Rail- possible maintenance coordination with
road right of way (Route 1 only). the City of Vallejo's existing intake

and avoidance of a potential conflict

Increased noise and dust levels, par- with the proposed relocation of the City
ticularly in urban areas (All Routes). of Vacaville's sewage discharge, rela-

tively low construction and operation

Generation of substantial amounts of costs of secondary water transport sys-
material from maintenance dredging of tems, avoidance of the Suisun Marsh, and
intake channels (Routes 1, 2, 2A, and expected lower sensitivity with regard
3). to cultural resources and anadromous

fish. Significant disadvantages of
Consumption of a significant amount of Route 1 would include encumbrance of
energy for construction, operation, and prime farmland and temporary disruption
maintenance of the aqueduct (All of the social environment through a long
Routes). stretch of Fairfield. Available data

also indicate that water quality in

. The pre-treatment water quality of Cache Slough is lower than in Lindsey
existing domestic supplies in Solano Slough.
and Napa Counties would be compromised
by the supplemental North Bay Aqueduct Route 4, with the alternative routing
supply (All Routes). around Cordelia Hill to the North

Cordelia Forebay, would have the
Since the proposed capacity of the North advantage of utilizing the Creed/
Bay Aqueduct would be 115 cfs for all Robinson Road right of way, thereby
alignments, the indirect impacts asso- minimizing the need for encumbrance of
ciated with population growth would be surrounding farmland, minimizing con-

flicts with utilities along the right of

*The U. S. Army Corps of Engineers takes an impartial position as to whether to

issue or deny a regulatory permit until public review is complete. Therefore,
the "preferred" alignments referred to in the joint EIR/ES do not represent a
Corps designation.
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TABLE i

IMPACT OVERVIEW

AQUEDUCT ROUTES

IMPACTS I 2 2A 3 4 5 6 7

1. Potential seismic events could damage or disrupt the aqueduct. L L L L L L L L

2. Soils may cause problems by shrinking and swelling. - L L

3. Dust and other particulate matter would be generated during excavation
activities and could adversely affect urban areas. M K M M M M M M

4. Farmland would be encumbered and/or encroached. M H M M L M H M

5. Construction of the aqueduct would intersect numerous streams and drainage
channels and could also disturb subsurface irrigation and drainage systems. M L L M L L L M

6. Construction across existing levees could affect their stability and
consequently increase the local flooding hazard. L L L L L L L L

7. Initial and maintenance dredqino for the aqueduct intake, where required,
would temporarily increase turbidity and disrupt riparian vegetation. M H H M L L L L

8. Disposal of dredqed material would require additional land acquisition

and/or transport to landfill. M H H M L L L L

9. Fish and other aquatic organisms would be entrained/impinged at the
diversion intake. L M M L M M M M

10. Construction activities could disrupt native grasslands by removing
vegetation and altering the soil strata. M H H M L L L M

11. Construction activities would encroach in the primary management zone of * * * * .
the Suisun Marsh. - M,- M,- M,- M,- M,- M,- M,-

12. Construction in the Jepson Prairie and surrounding grasslands would be a

potential disturbance to sheep during lambing season. - L L - L L L L

13. Areas of relatively high archaeological sensitivity could be revealed
durino construction of the aqueduct. L M M M M M M M

14. Numerous roadways and railroads would have to be traversed during
construction of the aqueduct and temporary congestion and reroutinq of
traffic would result. H M M M M M M M

15. Increased noise levels would be associated with construction of the
aqueduct, adversely affecting urban areas. H M M M M M M M

16. Construction of the aqueduct along Route 1 through Fairfield would
temporarily disrupt the first phase of the city's linear park. H

17. Major utility and service lines in Suisun City would be crossed. - H H H H H H H

18. Supplemental water supplies would be made available to Solano and Napa

Counties. H H H H H H H H

19. Although open canal segments of the aqueduct would be fenced along their
entire length, some public access to the canal would still occur,
endangering the safety of these individuals. M M -

20. Population growth (particularly around Suisun City and Fairfield) enabled
by the additional water supply would result in more congested roadways,
lower air quality, elevated noise levels, strains on some public services,
diminished open space, wildlife resources, and other ecological effects. H H H H H H H H

21. Prime agricultural land in Solano Count) would be displaced by urban
development to accommodate population growth enabled by additional water
supply. H H H H H H H H

22. Development in Suisun City enabled by the aqueduct water supply could put
additional pressure on the adjacent Suisun Marsh. H H H H H H H H

23. Intake on Calhoun Cut would conflict with designation as "significant
natural resource area" in 1975 Delta Plan. - H H

24. Pre-treatment water quality of existing domestic supplies would be lowered
by supplemental North Bay Aqueduct water supply. H M M H L L L L

25. Aqueduct itself or the urban development it allows could cause conflicts
with Governor's Urban Strategy. M H H M M M M M

NOTE: Relative magnitude of environmental impact is indicated as appropriate: H High, M r Moderate, L = Low,
- No Impact, * Uiique to alternative routing around Cordelia Hill to North Cordelia Forebay (Routes 2-7)
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way, avoiding Suisun Marsh, and reducing utilities through Suisun City, and a
potential impacts to the Jepson Prairie, potential conflict with Vacaville's

endangered species, and cultural future waste water discharge.

resources. The Lindsey Slough intake for
Route 4 would also require minimal ini- Through public review of this draft

tial and maintenance dredging and dredge environmental document and more detailed

spoils disposal. The major disadvantages analysis of several environmental factors

of Route 4 would be the higher construc- suggested by this study, one preferred

tion and operating costs of secondary route will be selected for inclusion in

water transport systems, disruption of the final EIR/ES.

the social environment and several major

xviii



1.0 PURPOSE OF, AND NEED FOR PROPOSAL/INTRODUCTION

1.1 PURPOSE AND NEED FOR PROPOSAL 1.1.3 The California Environmental

Quality Act (CEQA) of 1970 (as amended)

mandates that all agencies of the State

1.1.1 The Department of Water Resources government which regulate activities of

(DWR) is proposing to construct the Phase private individuals, corporations, and

II facilities of the North Bay Aqueduct public agencies which are found to sig-

to meet the requests of Solano and Napa nificantly affect the quality of the

Counties for additional water supply. environment shall regulate such activi-

DWR's purpose in building the aqueduct ties so that major consideration is

would be to fulfill contractual commit- given to preventing environmental

ments and to satisfy developing needs for damage. /5/ Amendments to CEQA Guide-

supplemental municipal and industrial lines in 1976 encourage the use of a

water in the North Bay region. Various Notice of Preparation, similar to that

agencies have estimated the amount of already used in federal environmental
supplemental water that the proposed review procedure. A Notice of Prepara-
service area will require by the year tion for Phase II of the North Bay Aque-

2000, and all the estimates indicate a duct was distributed on October 8, 1979.
need for some new source of water.

/1,2,3/ The aqueduct would convey Delta 1.1.4 The preparation and review of an

(State Water Project) water across Solano Environmental Impact Report (EIR) is the

County, supplying Vacaville, Fairfield, cornerstone of CEQA. The EIR is

Suisun City, and Benicia. It would also considered a full disclosure public docu-

supply Napa by connection to the existing ment, objectively evaluating all signifi-
Phase I facilities. The City of Vallejo cant environmental implications of a

would also receive a State Water Project proposed action. EIR Guidelines (Section

supply through its existing pipeline to 15063) specifically encourage the use of

Cache Slough. a joint EIR/ES where both State and

Federal requirements would require prep-
1.1.2 The National Environmental Policy aration of environmental documents.

Act of 1969 (NEPA) is the basic national

charter for the protection, enhancement,

and restoration of the environment. NEPA 1.2 BACKGROUND AND HISTORY

procedures generally insure that relevant

environmental information is made avail-

able to public officials and interested 1.2.1 The Department of Water Resources

citizens before decisions are made and (DWR) has contracted with Madrone Asso-

before actions are taken. /4/ Since the ciates to conduct an environmental

North Bay Aqueduct involves construction analysis of its proposed action to con-

of an intake structure in "navigable struct Phase II facilities of the North

waters of the United States", it requires Bay Aqueduct. The construction of the

a permit from the U. S. Army Corps of Phase II facilities would fulfill con-

Engineers (see Section 2.1.1), and tractual obligations dating to the

thereby is subject to the statutory 1960's between DWR and the Counties of

authority of NEPA. An Environmental Napa and Solano. The proposed aqueduct,

Statement (ES) is required. which would divert Delta water at either

1I



Lindsey Slough or Cache Slough in eastern 1.3 RELATIONSHIP TO STATE WATER PROJECT
Solano County, would provide up to 61,400
acre-feet/yr of the total of 67,000 acre-
feet/yr contracted for by the two coun- 1.3.1 In 1951, the California Legis-
ties. The remainder, 5,600 ac-ft/yr, lature authorized construction of what
will be delivered through the existing is now the State Water Project, a system
aqueduct owned by the City of Vallejo, designed to provide additional water
which diverts from Cache Slough. supply, storage, and distribution

throughout California (Figure 1-1).
1.2.2 Plans for supplying water from the Although the Project has been providing
Sacramento-San Joaquin Delta to northerly water to portions of California since
portions of the San Francisco Bay area 1962, the primary facilities of the
date back to the 1920s. Although a Project were not completed until 1973.
Solano-Napa County conduit was proposed By this time, 18 reservoirs, 15 pumping
in 1932, it was not included as an ele- plants, 5 power plants, and 540 miles of
ment of the State Water Plan at that aqueduct were operating in the system.
northern Bay area. The Legislature for- The key feature of the Project is the
mally adopted this recommendation in 1957 770 foot Oroville Dam, which has the
and included the North Bay Aqueduct as a capacity to impound over 3.5 million
feature of the State Water Project. acre-feet of water on the Feather River

in Butte County.
1.2.3 A lack of interest in the aqueduct
by Matin and Sonoma Counties, which had 1.3.2 The Project, administered by DWR,
alternative sources of water available is scheduled to reach its full delivery
(e.g., Russian River), induced a reevalu- capacity of approximately 4.23 million
ation of the project which concluded that acre-feet sometime after the year 2010.
the focus of the aqueduct should be on /6/ To enable delivery of this full
Napa and Solano Counties, with construc- capacity, DWR has proposed additional
tion of the facility to be completed in reservoirs, ground water storage, a
time to ensure delivery to Napa County by peripheral canal around the Sacramento-
1966. Since construction of the Solano San Joaquin Delta, and several water
County portion of the facility was not transportation facilities. The North
considered necessary until after 1975, an Bay Aqueduct has been proposed to
interim water supply source had to be satisfy one of these latter require-

provided tc. Napa County. This interim ments. DWR has also been emphasizing
supply was made available by the Bureau water conservation and waste water rec-
of Reclamation (now Water and Power lamation as a means to reduce future
Resources Service) through its Solano water demand and, hence, indirectly sup-
Project facilities originating at Lake plement more traditional water supply
Berryessa. sources.

1.2.4. Existing Phase I facilities of
the North Bay Aqueduct in Napa County 1.4 GENERAL DESCRIPTION OF REGIONAL
consist of a surge tank near Cordelia AREA
with approximately 4 miles of underground
36-inch diameter pipeline extending west-
erly and terminating at Napa Turnout 1.4.1 Solano and Napa Counties encom-
Reservoir (see Figure 4-1). The maximum pass approximately 1,700 square miles
capacity of the Phase I facilities is 46 between the San Francisco Bay area and
cubic feet per second (cfs). An interim the Sacramento Valley (Figure 1-2). Napa
pumping plant near Cordelia -urrently County and northeastern Solano County are
lifts water from the termine raserv- characterized by the mountainous terrain
of the Solano Project to a sure, tai.... and narrow valleys of the California

2
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inner Coastal Range. The south and reclamation, other surface and ground

southeastern portions of Solano County water supplies) must first be

consist of gently rolling hills which investigated to assess their relative

grade into the flat landscape of the feasibility and likelihood of providing

Central Vallev. The Sacramento River either a complete or partial substitute
'orms the eastern boundary of the two to the Delta water supply that would be

countv area, with the Suisun Marsh and conveyed by the North Bay Aqueduct.

San Pablo Bav to the south and southwest, Section 3.0 in this report addresses

Sonoma Countv to the west, and Lake and alternative water supply sources both
YlIo Counties to the north. individually and as a composite using

existing information and quantitative

1.4.2 The population of Solano County, data where they are available and

approximatelv 233,000, is distributed appropriate to support findings.

among seven cities and s ttered rural
locations. '7/ An estimated 95,000 1.5.2 The second level of the evalua-

persons currentlv reside in Napa County, tion focuses on various possible align-
where a large number of these individuals rmnts of the proposed aqueduct itself.
work outside their counties of residence, In this report seven alternative align-

commutinc to work in places as far as San ments, which include three possible
Pranciscm ani Sacramento. /8/ The major- intake points, are investigated to

itv of the population in both counties assess and compare their primary

resides in the incorporated cities where (direct) environmental effects in Solano
industry is also concentrated, while the County.

sparsely populated unincorporated regions

include agriculture and open space. 1.5.3 Areas of special concern in the

analysis of alternative aqueduct routes

1.4.3 Napa and Solano Counties have the were identified in a preliminary assess-

mild Mediterranean climate characteristic ment of the project. They include:

of central California. A warm, dry cultural resources, particularlv the

season typically extends from Mav through presence of archaeological sites near
October while a cool, wet season usually historic waterways; endangered plant and

occurs from November to April. Periods animal species and unusual plant associ-

of relatively high daytime temperatures ations; vernal pools, a distinctive

frequentlv occur in the sunmer, particu- natural feature of eastern Solano

larlv in Solano County, but nights are County; Suisun Marsh, with respect to
generally cool. Total annual precipita- direct encroachment into the Marsh and

tion varies considerably with the eastern for the possible cumulative effect of

portions of Solano County receiving as diverting additional Delta water on the

little as 17 inches of rainfall each quantity of Delta outflow, with resul-

year, while higher elevation locations in tant salt water intrusion into the

eastern Napa County receive up to 40 Marsh; farmland encroachment; and eco-

inches. /9/ nomic implications, particularlv costs

to water users.

1.5 PROBLEM DEFINITION 1.5.4 The relationship between water
supply and population growth is an issue

which has evoked considerable contro-

1.5.1 The environmental evaluation of versy in several other Bay area coun-

the proposed action to construct and ties. In conjunction with i',e analysis

operate the North Bay Aqueduct requires of alternative sources of supply, the

that two distinct levels of alternatives report evaluates this relationship
be analyzed. Alternative water supply between new supply and population growth

sources for Napa and Solano Counties in both Solano and Napa Counties and the
(e.g., water conservation, waste water secondary effects of growth that might



be attributed to supplemental water ect fully consider the environmental

supply. implications of the proposed action prior
to the issuance of any necessary permits.
Agencies with jurisdiction over a project

1.6 PURPOSE AND NEED OF EIR/ES fall into two general categories: those
which have actual permit authority, and
those which can review and make

1.6.1 State and Federal law requires recommendations only (see Section 2.0).
that environmental concerns be given The Environmental Quality Act (CEQA) of

major consideration in the review and 1970 (as amended) and the National

analysis of proposed public projects and Environmental Policy Act (NEPA) of 1969
actions. Specifically, the environmental (as amended) are the two principal pieces

review process requires that all govern- of legislation establishing the

ment agencies which have jurisdiction environmental review process for the

over all or a portion of a proposed proj- proposed North Bay Aqueduct project.
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2.0 PLANNING AND REGULATORY CONTEXT

This chapter briefly discusses the agen- Impact Statement if it is determined that

cies having some authority or responsi- the issuance of a permit would have a

bility in regard to the proposed Phase II significant effect on the quality of the

facilities of the North Bay Aqueduct. human environment. In accordance with
Corps of Engineers regulations, the

evaluation by Section 404 (b)(1) of the

2.1 FEDERAL CWA has also been integrated into the

text of this EIR/ES.

2.1.1 U. S. Corps of Engineers /1/
2.1.2 U. S. Fish and Wildlife Service

/2/

2.1.1.1 A Corps of Engineers (COE) per-

mit is required for the subject activity

pursuant to the provisions of Section 10 2.1.2.1 The U. S. Fish and Wildlife

of the River and Harbor Act of 1899 (33 Service (USFWS), a division of the

U.S.C. 403), and Section 404 of the Clean Department of the Interior, is respon-

Water Act (CWA)(33 U.S.C. 1344). Section sible for protecting, preserving, and

10 pertains to the construction of any enhancing fish and wildlife resources as

structure in or over any navigable water specified in the Fish and Wildlife

of the United States, the excavation from Coordination Act of 1956. Major con-

or depositing of material in such waters, cerns of this agency for the North Bay

the accomnlishment of any other work Aqueduct include endangered species,

affecting the course location, condition, associated primarily with the Jepson

or capacity of such waters. Section 404 Prairie vernal pools; migratory birds;

of the CWA pertains to the discharge of and anadromous fish in the intake

dredged or fill material into the waters sloughs. USFWS acts in an advisory

of the United States at specified dis- role, reviewing permit applications

posal sites, received by the U. S. Army of Engineers

(COE). USFWS provides comments and

2.1.1.2 The procedures for issuing such recommendations to COE regarding impacts

permits are governed by Corps of of proposed projects on fish and wild-

Engineers regulations (33 CFR 320 et life resources and measures considered
seq.) and by directives requiring necessary to prevent and mitigate

consultation with the U. S. Fish and project-related losses of fish and wild-

Wildlife Service, the National Marine life resources.

Fisheries Service, the Environmental

Pritection Agency, the California The Endangered Species Act of 1973, as

Department of Fish and Game, and other amended, is also administered by USFWS.

appropriate Federal and State agencies. The Act requires the Corps of Engineers,

The decision whether to issue a permit in consultation with the USFWS, to

for the North Bay Aqueduct will be based insure that proposed projects are not

on an evaluation of the probable impact likely to jeopardize the continued

of the proposed project and its intended existence of any endangered or threat-

use on the public interest. The National ened species or result in the destruc-

Environmental Policy Act requires that tion of adverse modification of critical

the Corps prepare an Environmental habitat for such species, unless an



exemption of the project has been granted required. If the aqueduct passed through
by the Endangered Species Committee a government-owned easement, then a con-
established by the Act. sent agreement would be required. The

only current restriction on siting of the
North Bay Aqueduct on Air Force Base

2.1.3 National Marine Fisheries Service property requires that any aqueduct
/3/ facilities crossing the Air Force Base

would have to be placed underground.

'. .3.1 The National Marine Fisheries 2.1.5.2 The Air Force base has estab-
Service (NMFS), within the U. S. lished a restricted zone around its
Department of Commerce, is primarily runways which governs the height of
concerned with the preservation and buildings and other structures. The

management of marine, estuarine, and restrictions prohibit any above-ground
anadromous fish, as specified by the Fish structures for a 50-foot parallel and
and Wildlife Coordination Act. NMFS 1,000-foot perpendicular distance from
functions in an advisory role (similar to the end of the runways. Beyond this
the USFWS), reviewing and commenting on area the height of above-ground struc-
permit applicatiOns submitted to the tures can increase at-the rate of one
Army Corps of Engineers. Regarding foot per 50-feet parallel and one foot
the North Bay Aqueduct project, NMFS has per 7 feet perpendicular to the end of
expressed particular concern over the the runway.
cumulative impacts of water diversions
from the Delta on the biota of the Delta, 2.1.6 Department of Energy /6/
Suisun Marsh, San Francisco Bay, and the
continental shelf.

2.1.6.1 The U. S. Department of Energy
will require a permit for crossing over-

2.1.4 U. S. Environmental Protection head electrical transmission lines
Agency /4/ located in the eastern portion of the

project site.

2.1.4.1 The U. S. Environmental Protec-
tion Agency (EPA) is the agency respon- 2.2 STATE
sible for establishing the guidelines
that must be met by Corps of Engineers
permits under Section 404. EPA concerns 2.2.1 Department of Water Resources
are focused on the protection of water
quality, wetlands, fisheries, and wild-
life habitat. They are also interested 2.2.1.1 The Department of Water
in the investigation of alternative water Resources (DWR is proposing the con-
supply sources in Napa and Solano struction of the Phase II facilities of
Counties. the North Bay Aqueduct to fulfill exist-

ing water supply agreements with Solano
and Napa Counties. The Department is

2.1.5 U. S. Air Force (Travis Air coordinating the environmental review
Force Base) /5/ process and obtaining all necessary per-

mits. DWR is acting as a lead agency
and is responsible for making sure that

2.1.5.1 If any part of the North Bay all applicable provisions of the
Aqueduct were to be located on Air Force California Environmental Quality Act are
Base property, an easement would be met.
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2.2.2 San Francisco Bay Conservation Health Services, they would be respon-
and Development Commission /7/ sible for setting standards for treat-

ment of the water. Their primary
concern with the North Bay Aqueduct

2.2.2.1 A Bay Conservation and Develop- project is that the City of Vallejo

ment Commission (BCDC) permit would be receives an improved water source.
required for any North Bay Aqueduct
alignment falling within the primary
management zone of the Suisun Marsh. 2.2.5 State Parks and Recreation /10/
BCDC has requested the U. S. Army Corps
of Engineers to hold its permit in abey-
ance until a BCDC permit is issued. The 2.2.5.1 The State Parks and Recreation
Commission would allow a buried pipeline Department does not have any permit or
to cross the primary management zone of regulatory authority over the North Bay
the marsh, provided that complete resto- Aqueduct project; however, it has noti-
ration of disturbed areas occurs, unless fied DWR that part of the Jepson Prairie
a feasible alternative routing is avail- that would be crossed by some of the
able. BCDC has delegated its authority alternative aqueduct alignments is
in the secondary management zone of included in its future acquisition

Suisun Marsh to Solano County and would program.
have direct involvement only upon appeal.
BCDC is concerned with losses in wildlife 2.2.5.2 The Department has indicated a
habitat, effects on endangered species, preference for the Route 1 alignment
cutting the marsh off from upland areas, which would completely avoid the Jepson
and interfering with terrestrial migra- Prairie. It has further stipulated that
tions of wildlife during the construction mitigation land purchases of up to 3,000
phase. acres of the Jepson Prairie (the maximum

required if Route 2 or 2A were selected)
would be requested to offset potential

2.2.3 California Department of Fish impacts to the sensitive region. If
and Game /8/ Route 4, 5 or 6 is selected, the Parks

and Recreation Department has suggested
that geology test borings be drilled

2.2.3.1 The California Department of along Creed Road prior to construction
Fish and Game (DFG) has responsibility to determine the possible effects of
for protecting and managing fish and aqueduct construction on ground water
wildlife species. Since all of the pro- movement.
posed alignments of the North Bay Aque-
duct would cross several streams, DFG 2.2.6 State Water Resources Control
permits would have to be acquired under Board /11/
the stream alteration agreement of the
Fish and Game Code. In addition State
law mandates that new water diversion 2.2.6.1 State Water Resources Control
must have a screened intake point, Board (SWRCB) permits for appropriative
requiring a DFG permit. water rights were obtained by Department

of Water Resources in 1967 for the
entire North Bay Aqueduct project;

2.2.4 California Health Services /9/ however, not all of the terms and
conditions of the permit have been
finalized.

2.2.4.1 The California Health Services
agency has jurisdiction which includes 2.2.6.2 SWRCB is primarily concerned
all domestic water utilities. Therefore, with possible conflicts in Cache Slough
the North Bay Aqueduct project would be if Vacaville continues to discharge
subject to its rules and regulations. waste water into a tributary creek and
Although no permits are required by North Bay Aqueduct selects an intake



point downstream. It has indicated has jurisdiction with respect t, levee
support of a North Bay Aqueduct alterna- maintenance on Cache and l.indsev Sloughs.
tive that intakes on Cache Slough, since A permit to alter exist in .,,v, n
Vallejo currently has an intake there. these sloughs would he requird tor the

construction of the North hay Aquedict

2.2.7 Regional Water Quality Control
Board /12/ 2.2.10 State Lands Commission /IS/

2.2.7.1 Although a discharge permit 2.2.10.1 For the North Hay Aqueduct,
would not he required for the North Bay DWR must submit to the Stat,, ILands
Aqueduct project, the Central Valley Commission (SLC) a "Not ice of Proposed
Regional Water Quality Control Board will Use of State Lands". The SIC will
review the Draft EIR/FS through the State review DWR's notices and advise !D4R of
Clearinghouse and comment on the possible any known, existing, or irup,os,-d tacili-
impact of other projects and their alter- ties which may be in conflict with I)WR's
natives on the North Bay Aqueduct and on planned use. SLC will also recommend to
the impact the North Bay Aqueduct might DWR any restrictions or limitati,,ns on
have on other projects in the area. The DWR's use of the State lanf' whi,ti it
Regional Board's principal concern is the deems necessary for the health and
possible conflict between the City of safety of the public triisr -r ur,,,rva-
Vacaville, which discharges waste water tion of natural resurt' va.11e, and ro-

into Alamo Creek (a tributary of Cache tection of the environment.
Slough), and the placement of the North
Bay Aqueduct intake downstream.

2.3 LOC AL

2.2.8 California Department of
Transportation /13/ 2.3.1 Although State act ivi i,. ,;,r-

sede local agency uirisdict i , , x,,mpt -

ing them from obtainiup rg uV,
2.2.8.1 The California Department of required permits, Stat,. iven. 101; 2111111-
Transportation (CALTRANS) has respon- ally attempt to comply with loii reIti-

sibilitv for the design, construction and lations as much as possihle. Ih, lhal
maintenance of the State highway system, agencies whose jurisd-ict ions woell he
District 10 is responsible for the State affected by const ruict ion and .lui at ion
highwav system in Solano County and is of the North Bay Aquedi(t in, Id- th,

therefore interested in the portions of Planning, Public Health aod Pulli, ',,iks
State Highway 12, Interstate 80, and Departments of Solan, Coi,tv, Napa
Inter tat. 68() that mav he lt.t t ted bv County, City of Fairfield, Citv of

the North Bay Aqueduct proiect . For Vacaville, Suisun C itv, Citv if ,ni, ia,

crossing an Interstate of State highway, City of Vallejo, Citv o)t N, pa, as w,,lI
an entroathment permit would be neces- as various special listrit, (,.., Napa

sarv, setting forth the requirements ot and Solano Countv Flt ood Cont.,I inl

tht- facilit%; within the highway right Water Conservation tistr it , S,,an,

ot way. County Mosquito Abat ,m,nt , , Ian.' I irr i-
gation District). In the event thait a

proposed alignment rOs sd t lt.,Il. h a

secondary management zon' , t s n

2.2.9 The Reclamation Board /14/ Marsh, the Solano Coulntv a,,td .it Suiper-
visors would have to vrant a,;i,)rv 0

2.2.).1 The Reclamation Board, a divi-
Rion of the State Resources Agency,
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3.0 WATER NEEDS AND ALTERNATIVES

3.0.1 This chapter examines the broad applicant and outside the jurisdiction
range of reasonable water supply alterna- of the Corps. These categories of
tives (including the North Bay Aqueduct alternatives are indicated by the
Delta water supply alternative) which number in parentheses following each
could meet the future supplemental water alternative title in this chapter.
needs of Solano and Napa Counties. The
principal components of each water supply
alternative are described along with each 3.1 SUPPLEMENTAL WATER NEEDS*
alternative's general environmental,
technical, and economic considerations
and implications. Table 3-1 presents a Municipal and industrial demand for

summary evaluation of water supply alter- water is expected to exceed supply in

natives. Also discussed are a mixed pro- both Solano and Napa Counties before

gram of water supply alternatives and the 1990, as Table 3-2 indicates. By 2000,
"No Project" alternative, shortages could be considerably more

severe. The imbalance between demand

3.0.2 Section 3.1 compares existing and and supply could be corrected by mea-
future water supply sources with pro- sures to increase supply or reduce

jected water demand in Solano and Napa demand. Several such measures are out-

Counties over the next 20 years. Section lined in the remainder of this chapter.

3.2 provides a description and evaluation
of various water supply alternatives
having the potential to satisfy future 3.2 WATER SUPPLY ALTERNATIVES
water demands. Section 3.3 presents a
discussion of the "No Project" alterna-
tive, as required by both State and 3.2.1 DELTA WATER SUPPLY ALTERNATIVES
Federal environmental regulations. Sec-
tion 3.4 gives the selection of a pre-
ferred alternative. 3.2.1.1 North Bay Aqueduct (Proposed

Project) (I)

3.0.3. U. S. Army Corps of Engineers'
regulations require that all alterna-
tives considered in an environmental 3.2.1.1.1 A Delta water supply alterna-

report be identified under four possible tive involves the construction of an

categories. The categories are: 1) overland transport system using

within the capability of the applicant Sacramento-San Joaquin Delta (State

(DWR) and within the jurisdiction of the Water Project) waters as the basic

Corps; 2) within the capability of the source of supply. This alternative is

applicant but outside the jurisdiction exemplified by the proposed North Bay

of the Corps; 3) reasonably foreseeable, Aqueduct project (see Chapter 4).

beyond the capability of the applicant
but within the jurisdiction of the 3.2.1.1.2 The environmental, cost and
Corps, and 4) reasonably foreseeable, technical implications of the North Bay

and both beyond the capability of the

*The demand forecasts in this chapter are based partly on Department of Finance

E-150 series population projections. Both higher and lower projections are
available. The latest projections for Solano and Napa Counties, which take
into account the 1980 Census, total somewhat higher than the E-150's, but the
difference was not considered significant for estimating water demand.

13
k-i;GEAMIG PAUL SLJB-NMOT Fl1



0j 0-

LA z . . 04
c W 4 'Ar 4- () m- 4-0 4 'ca
0)~4 W0u 0=4' 0 )U-- Q~)
SU) Z; _-0E E-C.'- 0> 9

0 UL.' (am .0 0J 'n 4-' 0
+j CU LA.0 &A00

Q! 4-J~ w t 4J 0) 4 0 L4 0~ s-' -0 a
L. U- MU 0U 9 C"LI m-

0-U +j 41 .(00.0 4j >
*4-' 0) 4-00 -0 4-0 M~ 0jnAL.

V) - 4-' 4)'~ 4-' >U >00)'-
M. S- -- o 0 44 EIA

4- 41 4'-I. u 0 .0 Ln U.0 U .0 00a
0U ) EULA- 14,'E E lA ) ea -Z

- vi',) c-> 4J 4J M 41C .o

CLUU C)> M. CL ,o

EU- +."2 0) (a V v4 *0 ). >1 a4-'0 "a Jo a)r ~0)
u ) c. amm 0L MU O =U . E -0 U 04

eo U 4-1 3 oM . - kA S- r- A Q) A- >, CL xA L- mA 0
S- EULr- 4, 4J r(i ' 04) 41 Q - 41-3> 41O Ia 0N
41 0) 10 0 0) 4'a~ 0 c -- -)W ,V) c-4 -O s O-O E

c a- -m s D 0 a-;o a> )Q i0 u c
0 0 E ! -C 3 )M0S .

01 0 -3 W EI 4 a 0 C ra

U- V) u f -0 Jn0 0 3 - L ) - L) L

>1 C C:

CD EUD C

*rj0 0L 4J C0)>
0. V T n r L 1

V) 0- I.1

CD :30 ) 0 1n4
;>IE 0 .00 0 a C0

LI -DU~. 0 00 to ' 4 (A

cz ~-' 0) 000 0* CC ) C

C)~ C) 00 CL in >- U
M ~~ EU ,eoC Da

C') r) 4-CD 4- -

WI 10 0 00 0 0>) 0DdDm 0 0C CC C

~~~ 04- 0>I- 0 00 0 C

0- 0) 8 N ~ 'L) 0 ~ CC '.) 4-D
EU aU CD) C) CDC) ON C CD CD

C) 10

C)w a



TABLE 3-2

FUTURE DEMAND AND SUPPLY
FOR MUNICIPAL AND INDUSTRIAL WATER IN SOLANO AND NAPA COUNTIES

Supplemental Water
1 Demand/ (2) Supply- /  Requirement (1)-(2)
ac-ft/yr) (ac-ft/yr) (ac-ft/yr)

Solano County:

1990 66,270 55,940 10,330

2000 77,350 55,940 21,410

Napa County:

1990 24,000 18,240 5,760

2000 28,200 18,240 9,960

Total, Both Counties:

1990 90,270 74,180 16,090

2000 105,550 74,780 37,370

-/Source: Department of Water Resources, "Water Action Plan for the
Southwest Sacramento Valley Service Area," 1980. Per capita water use
at "conservation" rates. For underlying assumptions, see Appendix G.
Figures converted from cubic dekametres (dam ). (ac-ft= .8107 dam3 ).

Aqueduct Delta Supply alternative are up to a 50 percent cut in entitlement
examined in later chapters. General deliveries before M&I customers receive
environmental concerns include possible any cut. If further cuts are required,
adverse impacts resulting from construc- deliveries to all contractors are reduced
tion activities (particularly in in equal proportions.
environmentally sensitive areas),
encroachment on farmland, and possible 3.2.1.1.3 The water supply capability
growth inducement. A recent study con- and estimated delivery schedule for the
cluded that the present State Water North Bay Aqueduct are found in Section
Project (SWP) yield would be insufficient 4.1. At maximum capacity the project
to satisfy all its contractual commit- would deliver 42,000 acre-feet/year of
ments. Therefore, the completion of the Delta water to Solano County (5,600
Norti, Bay Aqueduct would increase the acre-feet/year through Vallejo's exist-
stress on the State Water Project. /l/ ing system) and 25,000 acre-feet/year to
In the event of a water shortage, the Napa County. Since Napa County is
SWP's agricultural customers may receive currently receiving an interim supply of
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7,500 acre-feet/year from Lake Berryessa, 3.2.2 OTHER SUPPLY SOURCES: SURFACE

the North Bay aqueduct project would AND GROUND WATER

actually provide Napa County 17,500

acre-feet/year of additional water over

existing supply, at maximum delivery. 3.2.2.1 Other than the Delta supply

concept exemplified by the North Bay

Aqueduct, sources of supplemental water
3.2.1.2 Enlarged North Bay Aqueduct supply for Napa and Solano Counties

Project (1) include ground water, Lake Berryessa,

Suisun Slough (with desalination), and
the West Sacramento Valley Canal.

3.2.1.2.1 A variation on the North Bay

Aqueduct project would be an enlarged

North Bay Aqueduct concept. This alter- 3.2.2.2 Ground Water Supply Development

native would provide a combined convey- (2)*

ance system with sufficient capacity to
convey Delta water supplies for both the

contracted Napa and Solano County amounts 3.2.2.2.1 Solano County. Solano County

as well as additional capacity to provide has two major hydrogeologicallv
water for salinity control in Suisun separated ground water reservoirs -- the

Marsh. The concept more specifically Suisun-Fairfield Valley and the Putah

involves combining the 550 cfs capacity Plain aquifers. Current safe ground

of the proposed Denverton Channel (a water supply estimates in the County

diversion which would convey Delta water range from 106,000 to 159,700 acre-feet/

from Lindsey Slough to Denverton Creek, a year. /5,6/ On the basis of ground water

tributary to Montezuma Slough) and the pumpage records for 1963-1975, approxi-

projected 115 -fs capacity of the North mately 143,700 acre-feet of ground water

Bay Aqueduct into a single conveyance are used in an average year. This indi-
system as far as the terminus of the cates that, at best, only about 16,000

Denverton Channel. /2/ The combined acre-feet per year is presently available

facilities would eliminate the need for a for use. The safe ground water supply

pump lift and reduce right of way could be expected to increase beyond the

requirements as well as construction and year 2000 due to the growth of agricul-

operation costs. tural, municipal, and industrial use,
with a corresponding increase in ground

3.2.1.2.2 This alternative would not water recharge.

increase delivery of North Bay Aqueduct

water to Napa and Solano County water 3.2.2.2.2 In Solano County, ground
contractors but would combine domestic water supplies are primarily used for

and agricultural water supply with water agricultural irrigation, although some

supply for water quality control in local municipalities (e.g., Vacaville,

Suisun Marsh. Thus, it would have the Dixon, and Rio Vista also rely on ground

same effect on the future M&I water water for domestic supply). Ground
supply-demand balance as the currently water is used primarily during the

proposed North Bay Aqueduct project. summer months when water demand is high

Development of this alternative is still and surface supplies (i.e., Solano

under study and will depend both on a Project) are reduced. As demand for

proven need for additional water quality ground water increases, conflicts

control in Suisun Marsh as well as on between peak domestic (M&I) use and
final determination of an alignment for agricultural requirements will become

the North Bay Aqueduct. more apparent.

*This alternative could be developed by DWR and/or local agencies.



3.2.2.2.3 A major constraint to the use make such a plan economically infeasible.
of ground water supplies for M&I use is /10/ In addition, ground water resources
the variable quality of ground water in are largely under the control of private
the Suisun-Fairfield area, where most interests and enforcement of any conjUnc-
water demand would occur. Ground water tive use plan would be difficult.
salinity levels in the Suisun-Fairfield
area typically range from 300 to 3.2.2.2.6 Although knowledge of Solano
6,000 mg/l Total Dissolved Solids (TDS), County's ground water basins is incom-
with average values generaly exceeding plete, it appears from current informa-
900 mg/l TDS. /7/ Putah Plain ground tion that a maximum of 16,000 acre-feet
water is of somewhat better quality, with per year is available for use. However,
average TDS levels generally under most of this additional ground water
600 mg/l. However, the Putah Plain aqui- would not be available for domestic use
fer is distant from M&I water demand because of water quality limitations,
centers in central and southern Solano institutional constraints, and collec-
County, so water transport facilities tion system costs. Even though future
would have to be incorporated into any increases in importation of surface
project developing ground water on a water could lead to increases in ground
major scale. Although the Putah South water basin recharge, and hence the safe
Canal apparently has the capacity to water supply of this resource, increased
accommodate additional water flows, down- agricultural efficiency could also
stream water quality agreement would reduce basin recharge.
prohibit the use of the Canal for
transporting ground water. 3.2.2.2.7 Napa County. In Napa County

usable ground water storage capacity is

3.2.2.2.4 Consequently, even though 1977 restricted to the area between Napa and
costs for pumping ground water locally St. Helena, with an estimated range in
were $15.50/acre-foot in the Putah Plain safe yield of 5,500-28,150 acre-feet per
area, the additional costs of a water year. /11,12/ North of St. Helena
transport system would be expected to be ground water quality is generally poor.
substantial, reducing the overall attrac- South of Napa ground water is fre-
tiveness of ground water supplies for M&I quently degraded by brackish water from
use. /8/ Although ground water pumping San Francisco Bay. Safe supply is
costs in the Suisun-Fairfield area are generally restricted to low-yield wells.
higher (.20/acre-foot in 1977), distribu- Between 1966-75, ground water pumpage,
tion costs would be lower than in the primarily for agricultural irrigation,
Putah Plain because of the proximity to was estimated at 10,000 acre-feet
the Fairfield population center. How- annually, resulting in a net overdraft
ever, the typically poor water quality of 91 acre-feet a year. Computed cost
reduces the desirability of this possible of ground water pumping for irrigation
source of M&[ water, in Napa Valley in 1976 was S38/acre-foot

without sprinkler systems. /13/

3.2.2.2.5 It has been estimated that the
use of ground water in conjunction with 3.2.2.2.8 As in Solano County, know-
surface supplies (e.g., the Solano Proj- ledge of Napa County ground water con-
ect) could increase average ground water ditions is incomplete. The increase in
yield by 20,000 acre-feet/ year. /9/ total water demand for Napa County is

This would be achieved by drawing more projected at only about 4,600 acre-feet
heavily on surface supplies in the wet by the year 2000. An 11,000 acre-foot
months and switching over to ground water increase in M&I demand is projected to
in dry months. However, the costs asso- offset declining agricultural demand.
ciated with the required system to dis- Thus, even a small increment ol ground
tribute ground water to the same area as water supply development has the poten-
the surface water could be so high as to tial for satisfying a significant portion

of any supplemental water needed. 'iost



of the additional demand would be for M&I carries with it 93 percent certainty

use, however, so water quality as well as that this yield can be met throughout

quantity considerations could be crucial the next 70 years. If the yield were

to detzrmining the role of ground water increased to 214,000 acre-feet, the
surplies in meeting future M&I water certainty of meeting this yield with no

demand. In addition, the expense for a deficiencies in the next 70 years is

system to widely collect and distribute a about 86 percent. In other words,
relatively small amount of ground water increasing the annual yield during

for M&I use would be considerable, normal periods increases the chance of
Consequently, ground water supplies in minor cutbacks in dry periods. However,

Napa County are expected to continue to a major difficulty with the assumption
be used as a supplemental local source, of a reanalysis is that in the 1980

principally for agricultural use rather water year Solano County Flood Control

than M&I use. and Water Conservation District

scheduled and received advance payment
from its member agencies for the

3.2.2.3 Solano Project Reanalysis (4) delivery of 216,367 acre-feet. /16/

3.2.2.3.3 The final outcome of the

3.2.2.3.1 The Federal Solano Project, Solano Project reanalysis is uncertain
built in the 1950s, includes Monticello at this time. Review of the reanalysis

Dam, Lake Berryessa, Putah South Canal, concept is currently in process by the

and other related facilities. The U. S. Water and Power Resources Service.
Water and Power Resources Service (for-
merly U. S. Bureau of Reclamation) sup- 3.2.2.4 Desalination of Suisun Slough

plies water to Solano County through the Water (l)*

Solano County Flood Control and Water

Conservation District, which sells the

water to member agencies such as the 3.2.2.4.1 Desalination (desalting) of

cities of Fairfield, Vacaville, and Suisun Slough water is another potential
Vallejo, and agricultural water users source of supplemental water supply for

such as the Solano Irrigation District. the project area. Suisun Slough is close

At present, minimum contract entitlements to the areas of water need in central
are 14,200 acre-feet/year for municipal Solano County, and the brackish water it

water use and 161,200 acre-feet/year for contains may be suitable for desalting to

agricultural use. /14/ However, in the provide municipal and industrial water
water year ending on February 29, 1980, supply. Other than a brackish water

municipal water use in the County was source, the principal requirements for
28,536 acre-feet while agricultural use desalting are a source of electrical

was 167,462 acre-feet. power and a way to dispose of waste

brine.

3.2.2.3.2 A recent study has concluded
that the present operation of the Solano 3.2.2.4.2 DWR is now in the process of

Project could be modified to increase the building a pilot plant to desalt brack-

average annual water supply. /15/ This ish agricultural drainage water in the

could be done by increasing the firm San Joaquin Valley by reverse osmosis.

project yield, at the risk of slightly The total concentration of mineral con-
greater chance that the yield could not stituents in the San Joaquin Valley
be fully met during a dry period. For agricultural drainage water (5,000 to

example, the present firm yield of the 10,000 ppm TDS) is comparable to the
Solano Project to the Putah South Canal concentration in Suisun Slough, but

service area of 201,000 acre-feet individual constituents vary. The

*This alternative is within DWR's capability as long as local agencies contract for

repayment of the facility.



pilot plant will have capacity to produce acre-feet a year. To meet lreak tOniand,

one million gallons a day of desalted the Tehama-Colusa Canal would have to be

water. Once procedures have been refined extended 3.2 miles to Oat Creek, wiere a

in the pilot project, DWR plans to build reservoir would he constructed. A studv

i commercial scale 25-million-gallons-a- of the 1976-77 drought mav result in

day plant that could provide an increment reduction of the allocation. /20/ An

to SWP yield. /17/ Cost of the product additional yield of 155,001) acre-feet

water is expected to be about $300/acre- could be available with the construction

foot in 1981 dollars. /18/ About 40 of an off-stream res,rvoir near Sites to

percent of this cost would be for elec- store surplus Sacramento River

trical power; the larger plant would floodflows.

require an estimated 80 million kNh per

year, which is equal to the electrical 3.2.2.5.2 The West Sacrament, Val lev
power needs of about 15,000 average Canal is not likelv to he bti it ho fore

California residences. the vear 2000. /'21 7 A n-w te.sihil itv
study on the pro Ject is scnoduled for

3.2.2.4.3 Waste brine from a desalting completion in 1981
plant on Suisun Slough (approximately
I to 1-1/2 gallons of it for each 10 gal-

lons of desalted water the planL nro- 3. 9-3 c)NSERVAFION :N' WASIK WAPK. As

duces) might be disposed of by a pipeline SUPPLEMENTAL S1PPiX SiPRil>

to the Carquinez Strait (about 16
miles).

3.2.3. 1 Water conserv i :
3.2.2.4.4 Special studies, requiring

several years, would be required to

evaluate the feasibility of desalting as 3.2.3.1.1 Step to
a sourc- of significant water supply to conservat ion act - , . v T

the proposed North Bav Aquel,,tuit service water demand , Literobv malklii, i x,;',:i

area. High costs and energy requirements supplies last 1,ucci t mi ,,ot-

make this surplv unlikely. p(ople. Water ,ts, . : rs t1,V

greatest p,,tent Ki i I T01 ;W

effective water !p , ., ny , tr -

3.2.2.5 West Sacramento Vallev tural alternative aili 1, t ,1 f r, Ji -

C anal cus;sed in somewhat i-t. !0 1

othe-r altornat iv,-..

3.2.2.5.1 Th,- , t ,r and Power Resources 3. 2. 3. 1 .' F'o 2, i .! s , i v

Service is t,i,,,v ng the tf,.as bilitv of a for meet inv w t , r ,i,,l Ild I I Nape ia d
West Sacrament, Vil l1v Canal 11nit which Solano Counties, a watex conse vat ion

could del Ivor add it ional wator direct lv nlan must address the shortal ic', h i

to both S,4la:ifl, Y010 Count ioe and, by could occur by 1Q85 because o" redistri-

exchange , to Take and Napa C0,int ies . The but ion of curr-,nt wit or s;ppl i es and

proposed 3n-mi t-long cainal would connect fut ure growth in the two-countv service

the Tehama-Colusa Canal -- now under con- area. The fol lwin u wator conservat ion

struction and planned to end at Bird program identifies lemetits that would

Creek in Yolo County -- to th, Putah reduce water consumption significantly

South Canal. /1l! by 1P85. Further wit r conservation

which could be achievod b the year 2000

The allocated supply of the Tehama-Colusa is also projected.

canal to the service area, primarily in

Yolo and Solano Counties, is 148,000 3.2.3.1.3 This plan d,-Scribes Onlv

ma jor water consorvat ion ,lenents which

*The discussion of this altcroit ive was prepared by DWR's o0 ie o, Wt t ,t r tnsCrvA-

tion. Some of the measures suggested may be within the capihil t% o-t P1/N, but

implementat ion would be primari lv by local agencies.

- ~ f -p - . lnZ - -__ _



can be quantified in a reasonably depend- provide information on other ways to save

able manner based on existing data and water. The program woul4 be accompanied

research. These elements include (I) by a promotional campaign managed by a

installation of water conservation professional advertising agency a:nd

devices to reduce consumption in existing would include paid advertising using

toilets, showers and faucets, (2) modifi- newspaper, radio, and possibly television

cation of current landscape maintenance advert isements. The program could also

and future landscape design to reduce be promoted through the use of low-cost

exterior urban use, (3) regulatii of promotional methods such as bill stuffers

water pressure, and (4) detection and and press conferences. Cost estimates

repair of system leaks. These elements for such a program ar,. indicated in Table

could be employed either individually or 3-3. Previous programs conducted bv DWR

in concert in various localities accord- have shown that 40 percent of the

ing to water needs, financial con- households install and retain the toilet

straints, and local conditions. The devices and that 10) percent of the

conservation potential of the relatively households install and retain the shower
high water use commercial and industrial devices. /23/

sector is not discussed in this plan.

While the conservation potentials within 3.2.3.1.6 Estimated 1980 water and
this sector might be significant, more energy savings for the direct mail

research would be necessary to Quantify distribution program are included in

any possible water savings. Table 3-4. Projections for yearly

savings in 1985 and 2000 are presented
in TFable 3-5. A I-: purent reduction

WATER CONSERVATION DEVICE of base 1980 saving., y\ 1985 and a 6

DISTRIBUTION PRO(RA!MS percent reduction by 2000 due to the

demolition of older housing units are
reflected in these projections. /24/

3.2.3.1.4 The Department of Water

Resources (DWR) has direct experience 3.2.3.1.7 Free Instailation Program:

with several types of water conservation DWR conducted a program of installing

device distribution programs. /22/ Two free water-conservatl. ri devices in the
of these programs would be applicable to Community of Oak Park i:, Ventura County

communities in Napa and Solano Counties: during 1977. /25/ During that program,
(1) direct mail distribution of kits and all households in the communitv were

(2) free installation of individual contacted to see if they would allow

devices. The direct mail alternative is free water-conservation devices to be

less costly but would result in consider- installed in their homes. Of the 753

ably less water saved. Conversely, the households in the community, 667 (88.6

free installation program is more costly percent) allowed devices to be
but would achieve higher installation installed. After 22 months a survey was

rates and use devices save more water, conducted which found that 50.5 percent

of the community's toilets still had

3.2.3.1.5 Direct Mail Distribution: devices installed and 56.9 percent of

Under a direct mail program, kits would the showers still had devices in place.

be purchased from a manufacturer who A promotional campaign using no paid

would mail them directly to households by media was conducted along with the

using bulk rate mailing. Each kit would installation. Although this was appro-

contain two toilet devices (plastic priate for the small number of homes in

bags), shower flow restrictors sufficient the Oak Park program area, a promotional

for one shower, a pair of dye tablets to program similar to that discussed ur'

check for toilet leaks, and an informa- Direct Mail Distribution would be mor,

tional brochure which would encourage appropriate in Napa and Solano

installation of the devices and would Counties.



TABLE 3-3 COST ESTIMATE FOR DIRECT MAIL DISTRIBUTION OF WATER CONSERVATION DEVICES

Solano Total

Kits $31,000 $ 64,000 $ 95,000
Promotion 15,000 35,000 50,000
Management 12,000 28,000 40,000

TOTAL $58,000 $127,000 $185,000

TABLE 3-4 ESTIMATED 1980 WATER AND ENERGY SAVINGS FOR DIRECT MAIL DISTRIBUTION PROGRAM

Water Napa Solano Total

Toilets (af/yr) 145 320 465
Showers (af/yr) 126 278 404

TOTAL 271 598 869

Energy (in equivalent barrels of oil at a cost of $35 per barrel)

Oil Equivalent 4,100 bbl 9,000 bbl 13,100 bbl
Value $143,500 $315,000 $458,500

TABLE 3-5 PROJECTED WATER AND ENERGY SAVINGS FOR DIRLJT MAIL DISTRIBUTION PROGRAM

1985 2000

Solano Napa Solano

Water Saved (af/yr) 267 589 255 562
Value (based on current

retail price of
water) $65,100 $115,400 $62,200 $110,200

Annual Energy Savings
(for hot water
distribution) 4,000 bbl 8,000 bbl 3,800 bbl 8,400 bbl

Value ($35/bbl) $140,000 $280,000 $133,000 $294,400
Total Annual Value

Saved $205,100 5395,400 $195,200 $404,600

Benefit/Cost Ratio

Discount Rate Napa Solano Total

5% 47.27 44.76 45.55
7% 40.80 38.48 39.21

10% 33.59 34.84 34.45



3.2.3.1.8 The Oak Park program was con- LANDSCAPE WATER CONSERVATION

ducted during the 1976-77 drought and

even though that community was not

directly impacted by the drought, the 3.2.3.1.10 An effective water conserva-
fact that the drought was a frequent tion plan would reduce exterior urban

story on local news probably had some water use in existing and new land-

effect on public acceptance of the scapes. Water use in existing land-

devices. Therefore, other factors being scapes would be reduced by increasing

equal, a lower installation rate would be the efficiency of irrigation and mainte-

likely for a non-drought year. A reason- nance practices through the adoption of

ably intensive promotional campaign 1water waste" ordinances, possibly

should be able to overcome this problem supported by an educational program and

and increase the installation rates to a restructuring of water rates. Water

the levels of the 1977 program. use in new landscapes would be reduced
through institutional measures designed

Therefore, installation rates are assumed to encourage or require low water-using
to be the same as for the Oak Park pro- landscapes. Such landscapes cost no

gram. Although faucet restrictors were more to install or maintain than other

not used in the Oak Park program, they landscapes.

are recommended for use in this installa-

tion program. It is assumed that they 3.2.3.1.11 Existing Landscapes: Water

would have a similar installation and use could be reduced in most landscapes

retention rate to showers. Their water by 20 percent without harm by using more

savings are calculated at I percent of efficient irrigation practices. A 20

interior water use. /26/ percent reduction is a reasonable esti-
mate based on reported water savings of

3.2.3.1.9 Devices used in an installa- 25 to 90 percent by governmental agen-

tion program would be more expensive than cies and various landscaping firms

those used for a mailout program and during the drought due to efficient

would include double-edged dams for irrigation and maintenance practices.

toilets, shower flow restrictors, and new /28,29/ This reduction could be

showerheads where restrictors produced an achieved by adoption of a "water waste"

inadequate shower spray. Faucet flow ordinance in both counties. A simple,

restrictors would also be installed. The equitable, and effective "water waste"
program could be managed by local govern- ordinance focusing on large water users

ments with assistance from DWR. Costs of such as multiresidential and commercial

the program are estimated at $841,000 for establishments is in effect in

Napa County, $1,671,000 for Solano Albuquerque, New Mexico. Cooperation

County; for a total of $2,512,000. Esti- with the ordinance has been so good that

mated water and energy savings for the no fines or service suspensions have
free installation program are presented been required. Such an ordinance in

in Table 3-6. A 1-1/2 percent reduction Solano and Napa Counties would eliminate

of base 1980 savings by 1985 and a 6 per- excess landscape water, fugitive water,

cent reduction by 2000 due to demoliltion and water waste through an enforcement

of older housing units are reflected in process focused primarily on large water

these projections. /27/ The program users. After several warnings, viola-
would have a benefit/cost ratio of from tions such as unrepaired irrigation

12 to more than 17 to one, depending on leaks and gutter flooding would be mis-

the rate assumed for the time value of demeanors punishable by fines. If a

money (10 percent gives 12, 5 percent violatiin continued and became a hazard

gives 17). to the health and welfare of the com-
munity, suspension of service could

result.

2Z
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3.2.3.1.12 A "water waste" ordinance county planning department should have a

would be administered by the appropriate qualified landscape specialist to review
county or city department, such as the all landscape plans as part of the design
water department or environmental health review process. Building permits should
department. Enforcement would be accom- not be approved until landscape plans are
plished by existing field staff, such as approved. As part of the landscape plan
meter readers. Additional staff may be review, the staff landscape specialist
required to work with large water users would recommend low water-using design
(parks, schools, etc.) to assist in ideas, which might include low water-use
designing efficient irrigation systems plants; drip irrigation systems, auto-
and schedules. The estimated yearly cost matic irrigation systems, permeable
for enforcement in Napa County would be paving and on-site catchment basins. The
approximately $50,000 for one additional grading plan, and removal or protection
person, and in Solano County approxi- of existing vegetation would also be
mately $50,000 for one additional person. reviewed, with revisions made if neces-
It is anticipated that the four major sary. The degree of water-conserving
cities in the two-county area (Napa, features required in a landscape would be
Fairfield, Vacaville, and Vallejo) would flexible in order to suit the variety of
each require a half-time staff person at landscape uses anticipated in each

$25,000 per year. The total cost for project.
Napa County, including City of Napa would
be $75,000 per year. The total cost for 3.2.3.1.15 Specific landscaping
Solano County including the three large measures which should be reflected in
cities would be S125,000 per year. city and county policy to encourage

water conservation would include:

3.2.3.1.13 Landscape water conservation
could also be promoted through revision Landscaping with low water-consuming
of rate structures. Uniform rates and plants wherever feasible.
declining block rates which are currently
employed could be replaced with increas- Minimizing use of lawn in commercial,
ing block rates or peak load rates which governmental, and industrial facili-
encourage conservation. In addition, ties and multifamily residential units
improvement of current landscape irriga- by limiting it to lawn-dependent
tion and maintenance practices could be uses.
hastened with a program of public infor-
mation and education describing tech- Use of mulch extensively in all land-
niques such as mulching and watering scape areas. Mulch applied on top of
during periods of low evaporation. Based soil will improve the water-holding
on promotional costs of previous conser- capacity of the soil by reducing
vation efforts undertaken by DWR, a evaporation and soil compaction.
yearly expenditure of $100,000 is esti-
mated for such a program. o Preserving and protecting existing

trees and shrubs. Established plants
3.2.3.1.14 New Landscapes: Water use are often adapted to low water condi-
could be reduced substantially in new tions, and their use saves water
landscaping through adoption of ordi- needed to establish replacement
nances, general plan modifications, and vegetation.
building code specifications. An ordi-
nance to require low water-using land- Installing efficient irrigation sys-

scapes in all new commercial, industrial tems which minimize runoff and evapo-
and multifamily residential developments ration and maximize water to the plant
could be adopted. Also, model homes in roots. Drip irrigation, soil moisture
new subdivisions could be required to sensors and automatic irrigation sys-
install low water-using landscapes as tems are a few methods of increasing
demonstrations. To administer and irrigation efficiency.

enforce this ordinance, each city and



I'S ini perv u os pav ing material whenever landscape versus a tr,d i il lanos apt,

teasible to increase penetrat ion of can be as h igh as hS per ent . )

raintall into) the soil, thereby reduc-
ing the need to irrigate ,irt ificial ly. 3.2.3. 1. 18 Implementat ion -t measir.s

to reduce exter ior wate-r use , ould b,-

' rading sllopes t,, maximiz e penet rat ion achieved with exist ing ci cv and ciritv
0l water into, the so il ro redice water staff, but some additiona! stattiny

waste and the need for addit ional would be helpful at the coiuntv level and
irri vat ion in the larger cit ies, Th, vear I v ost

in Napa County wmld be S75,)0(J, and the,

Investigat ing the teasihilitv of uti- yearly cost in SOlano County would h,
lizing reclaimed waste water, stored S12 ,510 00. rhe w.arlv cst tor 'apa
rainwater, or household Pray water for County includes S) ,0)0 f,,r one full-
irrigat ion. time person in the county and one part-

time person at 12,,Uflo in the City t
1.2. .1. 16 Pro ected 1985 and 2000 Napa. The yearlv cost in Solano Count.

exterior water savings in the two-countv includes S50,000 otf one. full-tim
service area are presented in Table 3-7. person in the (',intv, and three par'-t i me
A 20 percent reduction in exterior water people at S25,00() ,&h in Vollej,,,
demand is assumed in new single-familv Vacaville and Fairfild.
homes in Napa and Solano Count ies.
Approximately 5 percent of this reduct ion
will be due to installation of low LEAK DETECIION AND REPAIRq
water-using landscapes prompted by the
required low water-use landscapes
installed in all subdivision raudel homes. 3.2.3.1. 1) Incr,.asinv :Attent ion has
A low figure of 5 percent is estimated been paid in recent years to the wat,-r-
because the actual water savings are not saving pot ent ial , leak ,t ect i,,in iii
available. The remaining 15 percent repair. As the price and scarcity of
reduct ion in water demand from new water increase , and as dtect ion tech-
single-family homes would result from nology advances, more water agencies are

adoption of water waste ordinances as finding that leak deteoct ion is co noi-
previously described; 15 percent reduc- cal and feasible. On a nationwide
tion is expected in new single-family average, 12 percent of distributed water
landscapes rather than 20 percent esti- is lost through leaks, and Q percent
mated for existing landscapes because could be saved. Because water svst,.ms
newer irrigation systems typically apply in California tend to he newer than
water more efficientlv than older svs- average and hett,r-maintained, 4 percnt
tems, so there is less wasted water from repairable leakage will be used for
runoff and leaks. estimation in this report. /31 / At this

rate, yearly loss through repairable

3.2.3.1.17 A 40 percent reduction in leaks is estimated to be 1,300 acre-feet
exterior water demand is estimated for in the two-countv service areas. It
new multifamily homes and commercial and should he recognized that some communi-
public developments, with 15 percent of ties with very new water systems o.r svs-
the total reduction resulting from the tems in good repair will have verv
water waste ordinance. The remaining little capacity for conservation through
25 percent reduction in water demand leak detection. On the other hand, some
would result from adoption of the land- communities will very likely exceed a 4
scape water conservation ordinance. Only percent repairable leakage. A leak-
a 25 percent reduction is estimated detection and repair proram is being
because the actual water savings which implemented by the East Bay Municipal
will result are not available. Potential litility District (F.BHMD) in Contra Costa
water savings from a water-conserving and Alameda Counties. leak detection in

V-A



TABLE 3-7

POTENTIAL EXTERIOR MUNICIPAL WATER CONSERVATION
IN SOLANO AND NAPA COUNTIES

Napa Solano Total

Reduction in Existing Landscapes
(20%/yr)(af/yr) 1,674 3,490 5,164

Yearly Savings 1980 $408,500 $684,000 $1,092,500

Increase in Demand by 1985
(af/yr) 686 1,441 2,127

Reduction in Water Use, New Single-
Family Home Landscapes, 1985
(20%/yr)(af/yr) 62 130 192

Reduction in Water Use, New Multi-
Family Home, Commercial, Govern-
ment Landscapes 151 317 468

Total Water Reduction 1985 (af/yr) 1,887 3,937 5,824

Yearly Savings 1985 $460,400 $771,600 $1,232,000

Increase in Demand, 1980 to 2000
(af/yr) 2,706 4,850 7,556

Reduction in Water Use, New Single-
Family Home Landscapes, 2000
(20%,/yr)(af/yr) 244 436 680

Reduction in Water Use, New Multi-
Family Home, Commercial,
Government Landscapes, 2000
(40%/yr)(af/yr) 595 1,067 1,662

Total Yearly Reduction 2000 2,513 4,993 7,506

Yearly Savings 2000 $613,200 $978,600 $1,591,800

Benefit/Cost Ratio

Discount Rate Napa Solano Total

5% 2.738 2.517 2.596

7% 2.702 2.487 2.564

10% 2.652 2.245 2.391

26



the EBMUD program is carried out by two Estimated costs and benefits for programs

crews, each consisting of two persons in Napa and Solano Counties, presented in
that survey the water system with Table 3-8, are based on one similar crew
electronic leak-detection equipment. working in each county, surveying all
These two crews can survey the entire systems within 5 gears.
EBMUD system in 4 years. /32,33/

TABLE 3-8

POTENTIAL RESULTS OF LEAK DETECTION ArJD P[PA:P

IN SOLANO AND NAPA COUNTIES

Napa So1ino T n t j
Water Saved (ac-ft/yr)

1985 928 2,36, ,,,

2000 1,228 3,200 4i

Total Yearly Cost

1985 $12,600 $32,100 4 ,

2000 $16,700 S43,000 $59,700

Dollars Saved

1985 $226,400 $464,100 S t' ,5 )

2000 $299,600 $627,200 o, ;

Benefit/Cost Ratio

Discount Rate

5 14.60 11.7' 1 . 7

7 14.09 11.37
101, 13.31 10.74 ii.40

PRESSURE REGULATION Installation of pressure regulators on

interior residential svstems to reduce

the pressure to 50 psi would reduce
3.2.3.1.20 The maximum pressures in interior consumption by an average of 5
larger municipal water systems of Napa percent. /35/ By 1985, a retrofit
and Solano Counties range from 65 to 135 program could be saving 574 acre-feet per
psi. /34/ This is generally higher pres- year in the two-countv area. Year 2000

sure than is required for water delivery, savings could be 663 acre-feet per year.
The California Public Utilities Commis- Installed pressure regulator costs of $50
sion, for example, allows normal water for retrofit and $30 for new construction

pressure of 40 psi and pressure at times have been used to develop Table 3-9.

of maximum demand of 30 psi.



TABLE 3-9

POTENTIAL RESULTS OF WATER PRESSURE REGULATION
IN SOLANO AND NAPA COUNTIES

Napa Solano Total

Water Saved (af/yr)

1980 177 369 546

1985 191 377 56A

2000 234 394 62"

Total Yearly Cost

1980 $1 ,840,000 $3,785,000 $5,625,1Wi)

1985 33,450 95,100 1 ,5 ,

2000 33,450 95,100 128,550

Dollars Saved (Water)

1980 43,200 72,300 115,500

1985 46,600 73,900 120,500

2000 57,100 77,200 134,300

Dollars Saved (Energy)

1980 179,500 373,300 552,b0

1985 193,700 382,400 576,100

2000 237,300 399,600 6'6,900

Total Dollars Saved
(Water and Energy)

1980 222,700 445,600 668,300

1985 240,300 456,300 696,600

2000 294,400 476,800 771,200

Benefit/Cost Ratio

5% 1.505 1.242 1.324

7% 1.321 1.107 1.174

10% 1.105 .944 .995



ADDITIONAL WATER CONSERVATION MEASURES of the applied water that becomes drain-

age water or deep percolates. Basin
efficiency is increased when drainage

3.2.3.1.21 In addition to the water- water is captured and reused and when

conservation measures discussed in pre- water that deep percolates recharges

ceding sections, there are a number of aquifers that are pumped for irrigation

other measures which could bring about water supply.

water savings. These measures have not

been examined in detail because costs and 3.2.3.1.23 The methods of increasing

water savings could not be quantified on-farm irrigation efficiency are cur-

without additional specific research in rently an active field for research.
the service area. Some of these are: Among these methods, some of which are

already in common use, are the
o Requiring the insulation of hot water following:

supply lines.
° drip irrigation,

o Prohibiting the sale of nonwater-saving

clothes washers and dishwashers. using shorter furrows,

o Developing a water-conservation educa- dead-level basin irrigation,

tion program for classroom use.
furrow irrigation by surging head,

o Prohibiting service of water to restau-

rant customers except on request. ° sprinkler irrigation (especially at

night),
o Requiring recycling systems for decora-

tive fountains. . tailwater recycling,

o Prohibiting water softeners where they ° improved irrigation ;cheduling (sched-

are not needed. uling irrization in closer correlation

with ET requirements as dictated hy

o Requiring central recharging of water climatic conditions),

softeners.
o weed control, and

AGRICULTURAL WATER CONSERVATION o lining or enclosing on-farm ditches

and canals.

3.2.3.1.22 Agricultural water conserva- 3.2.3.1.24 Although irrigation water is

tion encompasses saving water on an indi- applied mainly to meet ET requirements,

vidual farm through increasing "basin some water may also be required to main-

efficiency". In both instances, effi- tain salt balance in the root zone. The

ciency is measured as the proportion of additional water required for this pur-

the prime water supply that is used to pose is called the leaching requirement,

fulfill the primary purpose of irriga- and it varies with annual precipitation,

tion, which is to supply the evapotrans- soil characteristics, salt concentration

piration (ET) needs of the crops. Only in the irrigation water, and other fac-

three things can happen to applied irri- tors. Because of higher-quality irriga-

gation water: (1) it can be consumed in tion water and more rainfall, leaching

ET; (2) it can run off the land to which requirements in Solano County are low

it is applied, becoming drainage water; compared to those of other areas of

and (3) it can percolate into the soil California such as the San Joaquin Valley

below the root zone. On-farm efticiency and the Coachella Valley.

is increased by reducing the proportion



3.2.3.1.25 Going beyond irrigation though the on-farm efficiency of any

efficiency in the usual sense, water individual farm in the basin may be well
savings can be achieved by reducing ET below the maximum achievable. According
demands. ET is the sum of water consumed to a recent DWR study, the farms that

by evaporation from the soil surface and use surface water from the Solano
transpiration through the leaves. Since Project produce about 37,000 acre-feet
evaporation from the soil surface does per year of reusable agricultural

not contribute to growth of the plants, drainage water. /36/ The same DWR study,
this component of ET represents an oppor- relying in part on data supplied by the
tunity for water saving. The opportunity Solano Irrigation District (SID), indi-
can be best exploited in young orchards cates that about twothirds of this drain-
and vineyards when the plants are small age water is already being reused, mainly
and the leaves shade only a small propor- in the Maine Prairie Water District,
tion of the soil surface. Drip irriga- which lies downslope from SID. In 1980
tion can be used in this situation to only about 4,000 acre-feet of the total
apply water only to the immediate sur- 37,000 acre-feet of drainage water in
roundings of each individual plant. both Districts was not reused during the
Researchers have also experimented with irrigation season. /37/ This reuse
reducing the transpiration component of figure represent, the maximum potential

ET. This has been accomplished by apply- water saving or increased water supply
ing certain chemicals to the leaves, but realizable by increasing irrigation effi-

the technique has not yet been suggested ciency in the Solano Project service
for general agricultural use. area. Since lq80 was regarded as an

above-average rainfall year, the reuse
3.2.3.1 '6 There are several other means figure for normal years would be presumed

of reducing ET that are currently in to be lower. Since it is projected that
common use. Farmers reduce ET when they an increase of 26,700 acre-feet in
stop irrigating near the end of the applied water demand between l980 and
growing season, as is done with grapes 2000 will occur (assuming no increase in
and sugarbeets to attain a higher sugar the prime water supply), the 3,000 to
content. They also reduce ET when they 4,000 acre-foot potential will he

apply a chemical to force ripening all at required to meet agricultural demands.
once to accommodate machine harvesting. This potential might he realized by
The two foregoing reductions in ET, how- increased on-farm efficiency that would
ever, are considered in the determination conserve and extend the prime supply or
of normal ET rates. Changing the crop- by increased basin efficiency through
ping pattern is another way to reduce increased capture and reuse of drainage

overall ET, since different crops have water. In either case, the water could
different ET requirements. Farmers' not be considered to be available in any
decisions on which crops to grow are form for transfer or exchange to supple-
influenced by economics, soil-crop suita- ment urban water supplies.
bility, climate, and other factors.
Experience has shown that farmers will 3.2.3.1.28 Although the Solano Proiect
switch to crops with lower ET require- agricultural service area provides the
ments when a water shortage is physical means (Putah South Canal) to
anticipated. transport agricultural water savings

achieved within its boundaries into
3.2.3.1.27 A true measure of agricul- water supplies for the cities served by
tural water conservation must consider the same project, any water savings
basin efficiency as well as on-farm effi- achieved in the other scattered agricul-
ciency. Frequently, excess water applied tural areas would be difficult and costly
to one farm runs off and becomes water to collect and transport for municipal

supply to another farm downslope. Thus, use. In addition, transport of any
basin efficiency may be quite high even



"surplus" agricultural water through the conservation program which w,)ull be
Putah South Canal could also be prohib- ambitious but would not raise instirmount-
ited because of existing downstream water able social, economic, or inst itut ional
quality commitments. Consequently, agri- problems. Most elements of the plan
cultural water conservation would not could be applied in most communities, and
ippear to be a promising method of devel- other conservation techniques could
.ping new urban water supplies in the undoubtedly be applied in each community
proposed North Bay Aqueduct service as well. Therefore, these figures should
area. be viewed as reasonable, achievable con-

servation levels. Table 3-10 summarizes
the results of an urban water conserva-

CONSERVATION MEASURES CURRENTLY tion program. Use of the mere expensive
IN EFFECT but more effective "free installation"

device distribution program rather than
the "direct mail" method has been assumed

3.2.3.1.29 Napa and Solano Counties were for these totals. The water conservation
among the most severely affected in the program could significantlv reooce water
State during the recent drought. Most, demand in Solano and Napa Counties. This
if not all, of the communities in these reduction is particularly advantageous
counties initiated some sort of conserva- because it would be a-compan i d by a net
tion program at that time. Although dollar savings rather than an expendi-
water use is once again increasing, there ture, and because it would save enercy
is certainly some residual effect on too. The benefit/cost ratio for the
local water consumption. Preliminary entire program would be 4.34 at a 5 per-
studies indicate that adjusted per capita cent discount rate, 4.281 at 7 percent,
water use in various communities in these and 3.777 at 10 percent.
two counties has been reduced 2 to 32
percent from 1975 levels. Based on this
limited investigation, an areawide reduc- 3.2.3.2 Waste Water Reclamation (2' *

tion of up to 14 percent may still be
taking place. Greater emp .asis would
have to be placed on maintaining existing 3.2.3.2.1 Waste water, a water supply
conservation levels as well as encourag- source that will become more important
ing new conservation efforts. in California as demands on limited

fresh-water supplies increase, already
contributes to meeting some water demands
in central Solano County. Some potential

SUMMARY exists to expand the role of waste water

reclamation in the area in respors' tO
increasing water demands. While such

3.2.3.1.30 This discussion of water con- potential is promising, it must be con-
servation includes many specific sugges- sidered in light of a variety of eco-
tions. Not all of these techniques would nomic, environmental, and institutional
be practical or useful in every locality, constraints.
Some of these procedures have already
been put into effect in some areas, 3.2.3.2.2 Waste water rcclamation means
largely in response to the recent making beneficial use of water that
drought. However, most of the elements otherwise would be discharged as waste.
quantified in this plan would be useful Improved treatment has made reuse (i.e.,
in both counties, and the ideas which are reclamation) of sewage treatment plant
not quantified would increase the overall effluent more attractive in recent
attractiveness of water conservation. years. Treated effluent na be used in

agricultural and landscape irrigation;
3.2.3.1.3t The domestic water conserva- limited industri.il applicftions, such as
tion figures in this plan reflect a for cooling water; and wi dli fe habitat

*The discussion of this alternative was prepared bv DWR's Cfentral District stal i

Implementation would he by local agencies and/or DWR.



TABLE 3-10

SUMMARY OF WATER CONSERVATION PLAN, YEAR 2000
(Water Savings and Demand in Ac-Ft/Yr)

Solano Napa Both
County Count Counties

Base Demand I/ (at historical use rate) 87,800 34,000 121,800

Water Savings from Mandated Measures 2/ 3,300 1,100 4,400

Water Savings from Recommended Measures:

Free Device Installation Program 2,453 1,116 3,569
(Table 3-8)

Exterior (Table 3-9) 4,993 2,513 7,506

Leak Detection and Repair (Table 3-10) 3,200 1,228 4,428

Pressure Regulation (Table 3-11) 394 234 628

TOTAL SAVINGS 14,340 6,191 20,531

Net Demand with Conservation (Base 73,460 27,809 101,269

Minus Total Savings)

Total Yearly Cost 3/ ($) 688,250

Total Dollars Saved 3/ ($) 6,443,800

Net Yearly Savings 3/ ($) 5,755,550

I/ Department of Water Resources, "Water Action Plan for the Southwest
Sacramento Valley Service Area", 1980.

2/ Health and Safety Code, Section 17921.3, January 1, 1978, requires low-
flush toilets in new buildings. California Administrative Code, Title 20,
Chapter 2, sub. 4, art. 4, December 22, 1978, requires water-conserving
faucets and shower heads.

3/ Recommended measures only.



enhancement; but not for drinking water, although the histrict Manager is con-

/38/ The North Bay Aqueduct would be cerned that agricultural demand in the
constructed to augment municipal water area may not support ful I utilization *

supplies in its service area. Thus, the water supply in wetter years. /39/

waste water reclamation is an alternative

', the extent that it could: (1) pos- 3.2.3.2.5 Most opportunities to employ

sihlv replace fresh water in uses where waste water reclamation to increase

treated waste water is an allowable sub- municipal water supplies in the North

stitute, or (2) provide new sources of Bay Aqueduct service area lie within the

fresh water through exchange areas of Solano County (Fairfield-

arrangements. Vacaville area) wht-re exchange with Sir
for Solano Project water "r in Lake

3.2.3.2.3 The local water supply proj- Berrvessa are possible. A current esti-

ects program of the State Water Project mate of the amount of waste water that

(SWP) applies to waste water reclamation could be produced in this area annually

projects, as well as to dams, reservoirs, by 2000 is 23,000 to li),00i acre-feet.

and ground water storage. The water can /40/ Although use if this waste water
be delivered directly to a project con- to indirectly augment municipal and

tractor or indirectly through exchange industrial water supplies through

agreements. The program can provide exchange is therret ical Iv possible, a

technical, economic, and financial feasi- variety of problems may limit its full
bilitv studies, plus SWP financing utilizat in, in w. inc
through Central Valley Project revenue

bonds. The projects can be operated by Environmental and Quality (:,nsidera-

the S1,4, or jointly by the SWP and a tions. Treated waste water often

local agency, contains salts and heavv metals in
concentrat ions hi ch enou.ic t, caise-

concern recardine l,ng-ternr. -ltt- ts

3.2.3.2.4 Under an existing contract, agricultural r,dictivit v, si nce te se

the Solano Irrigation District (SID) may constituents mav accumulat, in the
receive up to 6,000 acre-feet of treated soil. Degradati,. of the nnderiving

waste water annuallif from the Fairfield- ground water i inot her concern.

Suisun Sewer District plant about 3 miles These concerns twi hst and Wc. inse 12

southwest of central Fairfield. In treated wast.- w-itr I :- irric t i 1n z

exchange, SID supplies an equal amount of widespread in :i',r.'. ,,d w

potable Solano Project water to the City problems have hee r,,r: eA.

of Fairfield, thus augmenting the City's

water supply. In this arrangement, the Institutional 's:t .i rts. li has

waste water is primarily used to irrigate officially expres sd i-essimism cn-

a turf nursery near the treatment plant. cerning the possibi lity o0 any tuture

The turf nursery uses about 3,000 acre- exchange agreements. '41 The SID

feet per year. Waste water is also used board has not riled out new ,xchange
to seasonally flood duck club hunting agreements, but it no longer en er-

areas east of the treatment facility. tains proposals for .xchange on a

Currently, the capacity of the treatment one-for-one basis. Board members are

plant is being increased and the level of concerned that salt buildup from waste

treatment is being improved. When the water irrigation could eventuallv

improvements are completed in 1981, the damage productivity or cost District

plant effluent will meet public health landowners money for remedial measures

requirements for spray irrigating food such as tile drainIage. Also, SIP has

crops, and SID may take more waste water found its existine ex-hance ,contract

to irrigate orchards west and southwest troublesomeh t' tlthe rJulrements of

of Fairfield. SID expects to begin regulatory ,enV ios.

taking the full contract amount by 1)81,



Seasonal Availability. Waste water is 3.2.3.2.9 A current Proposal tor
generated year-round, while most implementing the Dally pipeline pr,,ect

irrigation water is needed in Solano would involve the SWP local water suppl.
County during a 5-month irrigation projects program. SID would give
season from May through September. Fairfield 1.5 to 2.0 gallons of fresh

Thus, only a fraction of total waste water for every gallon of treated waste

water supplies can be made available to water received at Dally, and Fairfield
irrigators unless large reservoirs are would release bick to the SWP an amount

constructed. Vacaville considered of its North Bay Aqueduct entitlement
building a reservoir but could not find equal to the amount ot new fresh water it

a suitable site. obtains from SID. For i)roviding partial
financing, SWP would obtain an in:rase

Cost. To increase water exchange in uncommitted yield that would count

between Fairfield-Suisun Sewer District toward realizing its authorized yield of

and SIT in excess of the present con- 4.23 million acre-feet a year.

tract, expensive new conveyance facili-

ties would be required to transport 3.2.3.2.10 The Regional Water Quality

treated waste water to parts of SID Control Board is advocating the Dailv

that are much farther from the treat- pipeline proposal, but this is only one

ment plant than existing conveyance of several alternatives being considered

facilities can reach. as solutions to Fairfield-Suisun's waste
water disposal problem.

3.2.3.2.6 Faced with an increasing

volume of treated waste water and a

Regional Water Quality Control Board 3.2.3.2.11 Prior to considration ot an

prohibition against discharging to the cxchangc contract 6t-tvct-n F11) and tlt-

Suisun Marsh during the dry months of the City of Vacaville, Vacaville would have

year, the Fairfield-Suisun Sewer District to upgrade its treatment facilities to

has proposed building an 11.7-mile pipe- produce reusable effluent that would

line to deliver some of its treated waste meet current public health standards.

water to SID's Dally Service Area. This The City considers this too expensive to

would allow exchange of waste water not undertake on its own, and grant funds

committed bv the existing contract, are not available for this purpose. /45/

Such an upgrading would at least raise

3.2.3.2.7 The Dally Service Area is east the possibility that supplemental muni-
of Fairfield and north of Travis AFB. cipal and industrial water supply for

The Regional Board estimates that Vacaville could be obtained in an

Fairfield-Suisun could deliver 4,000 exchange with SID.

acre-feet there in 2000 during the irri-

gati n season, and twice that amount in 3.2.3.2.12 A study published by DWR in

2020. 1980 recognizes that urban reclamation

could be increased in Solano County by

3.2.3.2.8 A 1980 engineering feasibility the year 2000. /46/ However, the study

study concluded that the Dally pipeline assumes that no additional waste water

project was the most economic remaining reuse will occur by the year 2000, pri-

option for agricultural reuse of marily due to the problems discussed

Fairfield-Suisun treated waste water. above. If an increase should occur, the

/43/ The cost of the pipeline system was study assumes the full amount will be

estimated at S18 million. /44/ The sewer used to meet agricultural demands

district applied for Clean Water Grant expected to develop during the next 20

Program Funding for the project, but the years. Since these will be new demands,

application was denied, the study does not foresee transference



of any of the existing agricultural save about 20,500 acre-feet of water in

supplies to municipal and industrial 2000 (compared to historical "base"

use. rates). This would reduce the supple-
mental water requirement to about 27,000

1.2.3.2.13 Some potential exists in the acre-feet in 2000 -- 17,500 in Solano,

North Bay Aqueduct service area for non- 9,500 in Napa -- or about 4,000 acre-
agricultural uses of waste water, but feet less than the amount indicated in

these uses represent only a small frac- Table 3-2.

tion of total municipal and industrial
demand. Since no industrial plants exist 3.2.4.4 It should be pointed out that,

within the service area that can use in assessing total water supply poten-

large amounts of water of below-drinking tial, there is interdependence among
standard, direct nonagricultural uses of conservation, waste water reclamation,

waste water in the area would be limited and ground water development. Reduced

to landscape irrigation in turf areas domestic and agricultural use of water
such as parks and cemeteries. Separate through conservation would also reduce

plumbing would be required to get the both waste water production and ground

effluent from the treatment plant to the water recharge.

place of use. The City of Fairfield pro-

poses to irrigate all its major parks 3.2.4.5 Too little information is

plus a cemetery and a high school grounds available to draw reliable conclusions

with treated waste water if the Dally about how much additional M&I supply

pipeline project is implemented. In could be obtained from ground water.

addition, future industrial parks located Even though the mst recent estimate

in Fairfield are required to have dual places ground water supply at about

water systems to accommodate reclaimed 16,000 acre-feet, various physical

waste water. (e.g., collection and distribution) and

institutional constraints will prevent
most of this supply from being used in

3.2.4 Mixed Water Supply Alternative municipal and industrial applications.

(1) The conjunctive use concept, which has
the theoretical potent ial to stretch

existing surface suppli ,s, also requires

3.2.4.1 A balance between water demand further study to devllop a realistic
and supply might be achieved by imple- management plan.

menting not just one, but rather a combi-

nation of the alternatives he:etofore 3.2.4.6 The West Sacramento Vailev
discussed. Such a combination might Canal could provide a lar~e new water

effect a decrease in SWP costs with an supply for both agriculture and M&I use,
increase in long-term reliability, but construction is unlikely before the

year 2000.

3.2.4.2 As indicated in Table 3-2, the
combined excess of demand over supply 3.2.4.7 Reanalvsis of the Solano
(supplemental water requirement) in Project supply could vield some addi-

Solano and Napa Counties is projected to tional water for M&I use *r
be around 31,000 acre-feet in the year agriculture.

2000 -- 21,000 acre-feet in Solano,

10,000 in Napa. This projection assumes 3.2 4.8 Desalination of Suisun Slough

adoption of legally mandated water con- water would be expensive and energv-
servation plus some additional measures intensive, and the technology mist be
described in Appendix G. considered somewhat uncertain. Howvor,

the basic phvsical re(juirement- tor
3.2.4.3 As Table 3-12 indicates, a more large-scale desalt ing might be rmet at

active water conservation program can Suisun Slough and perhaps other places



in the region, provided sufficient The effects of the No Project Alternative

electrical power is available, are summarized below:

3.2.4.9 Waste water reclamation beyond 0 In the absence of implementation of
that already taking place or contracted other water supply alternatives, a

for is also somewhat uncertain, but a continuation of the present type and

current reclamation proposal has the rate of growth in Solano and Napa

potential to produce 2,000 to 3,000 acre- County would eventually cause various

feet of fresh water for M&I use in Solano areas, especially Fairfield,

County annually by the year 2000. This Vacaville, and Napa Valley to begin

could increase the yield of the State running short of M&I water supplies

Water Project. prior to 1990. The risk of serious

water shortages during drought years

3.2.4.10 The North Bay Aqueduct is the would also increase, although short-
most certain solution to the water supply ages for urban uses might be allevi-

problem. It could provide (with the ated by transferring water out of

associated contract with the City of agricultural use.

Vellejo) up to 67,000 acre-feet of M&I
water annually if built to full size. 0 The adverse environmental effects

With a full-sized aqueduct, local enti- associated with construction of the

ties would lose some of their incentive North Bay Aqueduct through Solano

to conserve water and develop local water County would be avoided.

projects. Building a smaller aqueduct

would maintain the incentive to conserve Impending shortages of water supply

and utilize local resources such as waste would probably force actions in the

water. However, aqueduct construction early-to-mid 1980s to increase or

costs are not directly proportional to extend water supplies, such as:

size -- reducing aqueduct capacity by
half, for example, would cut costs less a) Increased ground water pumping,
than 30 percent. /47/ leading to possible overdrafting of

ground water aquifers, particularly

in the Suisun-Fairfield Valley, and

3.3 NO PROJECT ALTERNATIVE (2) the problems associated with over-
drafting (e.g., land subsidence,

salt water intrusion).
3.3.1 This alternative assumes that the
proposed North Bay Aqueduct project would b) Increases in land use densities as

not be constructed. The existing Napa a requirement for enabling develop-

County segment of the aqueduct, con- ment, or a reduction in the rate of

structed in 1967 and now carrying 7,500 growth of the present detached,

acre-feet/year of federal Solano Project single-family residential

(Lake Berryessa) water to Napa County, development.

would be assumed to continue its present

operation at least until 1984. Also c) Vigorous water conservation pro-

assumed is a continuation of the status grams, voluntary and perhaps manda-

quo in the areas of water conservation tory. Extensive water conservation
and waste water reclamation; that is, would have positive effects in the

water conservation resulting from new areas of reduced energy consumption

construction would be acehived, the and attendant energy-related pollu-

current exchange contracts of the Solano tion emissions.

irrigation District would be implemented,

and other current waste water reuse proj- d) Increased efforts to reclaim waste

ects would continue. Finally, it is water and pressures to arrange

assumed in this alternative that no new exchanges for additional Solano

sources of water would be available. Project water.

SG9



e) Increasing pressure to implement a
Solano Project Reanalysis, conse-
quently elevating the probability of
water deficiencies in dry periods.

f) Increased efforts to secure water
supplies from other alternative new
water supply sources (e.g., West
Sacramento Valley Canal).

3.4 SELECTION OF PREFERRED ALTERNATIVE

3.4.1 The mixed water supply concept,
combining water conservation and reclama-
tion with the North Bay Aqueduct and any
other supplemental water sources that my
become feasible, is selected as the pre-
ferred alternative. Conservation and
reclamation are selected because they
make efficient use of water and energy
resources, saving money in the process.
The North Bay Aqueduct is selected
because it can assure enough water to
meet future demand.

* The "preferred alternative" is the alternative which the applicant (DWR)

believes is most desirable based on the environmental analysis presented
in this report. For regulatory permit actions such as the subject North
Bay Aqueduct, Phase II, project, the Corps takes an impartial position
about whether tc issue or deny the permit until the public interest review
is complete. At no time is the Corps a proponent of any permit action.
It simply determines whether or not projects proposed by applicants are
in the public interest and under what circumstances such proposals, if
modified, would be in the public interest (33 CFR 230). Therefore, the
preferred alternative discussed in this report is not designated as such
by the Corps of Engineers. If this report was a Corps of Engineers
document only, and not a joint Federal/State report, the preferred
alternative would not have been included.
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4.0 DESCRIPTION OF THE PROPOSED ACTION

4.1 GENERAL DESCRIPTION alignments included provisions for
different intake locations, construction

and operation costs, avoidance of the

4.1.1 The proposed Phase I1 facilities Jepson Prairie, avoidance of Suisun

of the North Bay Aqueduct would divert up Marsh, and minimizing disruption of the

to 61,400 acre-feet annually from the urban areas. General construction

Delta to Napa and Solano County through statistics associated with each alignment

an open canal and/or a buried pipeline, are presented in Table 4-2.

The Phase II facilities, constructed

entirely within Solano County, would

connect directly to the existing Phase I 4.2 AQUEDUCT ALIGNMENT ALTERNATIVES

facilities of the North Bay Aqueduct now

serving Napa County with an interim water

supply from Lake Berryessa (via the 4.2.1 The alternative alignments would

Solano Project)(Figure 4-1). This divert Delta water from either Cache

interim arrangement, which now supplies Slough (Routes 1 and 3), Calhoun Cut

7,540 acre-feet annually to Napa County, (Routes 2 and 2A), or Lindsey Slough

could be discontinued in 1984. The City (Routes 4, 5, 6, and 7). Fish screening

of Vallejo would receive an additional facilities would be provided for all

entitlement of up to 5,600 acre-feet of diversion pumping plant intakes. Alter-

Delta water annually through its existing native alignments 2 and 6 propose the use

Cache Slough intake and transport system. of an open concrete-lined canal for water

The proposed capacity of the Phase II transport from the intake pumping plant

facilities would permit a maximum flow of westward to an intermediate pumping sta-

115 cubic feet per second (cfs) during tion south of Travis Air Force Base.

peak water demand periods. The existing From this Travis pumping station water

Vallejo pumping and transport facilities would be transported to a terminal reser-

are capable of a maximum flow of approxi- voir (Cordelia Forebay) west of Fairfield

mately 32 cfs. The proposed water deliv- via a buried concrete pipe. All other

ery schedules for the primary contracting alternative alignments (I, 2A, 3, 4, 5,

agencies, the Napa and Solano County and 7) would consist of a buried pipe for

Flood Control and Water Conservation the entire length of the aqueduct. As a

Districts, are presented in Table 4-1. result, only two pumping plants (one at

the intake and one at the terminus) would

4.1.2 Seven basic alternative alignments be required for each of these alterna-

(routes) for Phase II of the North Bay tives. Figures illustrating the typical

Aqueduct have been selected for detailed pipeline cross-sections during construc-

analysis (see Figure 4-1). Six of these tion (Figure 1) and after construction

alternative alignments (Routes 2 through (Figure 2), a typical open canal cross-

7) would have the option of terminating section (Figure 3), and a plan view of a

at either a North or South Cordelia typical pumping plant and fish screening

Forebay. Proposed turnout locations for facility (Figure 4) are presented in

delivery of North Bay Aqueduct water to Appendix B.

Vacaville, Fairfield, and Suisun City

have also been identified. The general 4.2.2 Right of way requirements for the

criteria for selection of the alternative alternative alignments would generallv

include a 40-foot wide permanent easement



TABLE 4-1

NORTH BAY AQUEDUCT WATER DELIVERY SCHEDULE
(Per Contracts and Contractors' Requests)

Napa County Solano County*
Flood Control Flood Control

and Water and Water
Conservation Conservation

District District Total

Annual Entitlement (ac-ft)
1980 0 500 500
1990 25,000 42,000* 67,000
2000 25,000 42,000* 67,000
2020 25,000 42,000* 67,000

Estimated Requirement (ac-ft)
1980 0 0 0
1990 10,000 36,400 46,400
2000 16,500 36,400 52,900
2020 20,500 36,400 56,900

Peak Diversion Rate (cfs) 46 68 115

Average Annual Diversion Rate (cfs) 28 51 79

*Includes 5,600 acre-feet to the City of Vallejo that would not
be delivered through the North Bay Aqueduct.
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TABLE 4-2

CONSTRUCTION STATISTICS FOR THE PROPOSED

NORTH BAY AQUEDUCT ALTERNATIVE ALIGNMENTS

2 2A 3 4 5 6 7

ANNUAL 3ELIVERY Lac ft) 61,400 61,400 61,400 61,400 61,400 61,400 61,40' t 4 

PIPELINES

1st Pipe Size 72

Flow 3cfs) 115 115 115 115 115 ilV
Diameter (inches) 60 60 60 60 60 60 to
Length (ft)
N. Cordelia Forebay 122,800 60,000 95,200 134,500 121,400 121,500 6,400 i.7,
S. Cordelia Forebay 54,100 89,900 128,600 115,500 115,600 76,730 lii,6LV

2nd Pipe Size

Flow (.fs) 40 40 40 40 40 40 40 4L
Diameter (inches) 36 36 36 36 36 36 36
Lengtn (ft)

N. Cordelia Forenay 8,500 8,500 8,503 8,500 8,500 8,500 8,500 cSO0

S. Cordelia Forebay 10,400 10,400 10.400 10,400 10,400 10.400 i0.400

CANALS

Flow kcfs, 175
Length (ft) 35,800 3,900
Top Width (ft) 19 19
Bottom Width (ft) 4 4
Depth \ft) 5

PFRMANENT R, EASEMENT AND FEE 120 193 134 120 10 Il1 '59 113
TITLE EASEMENT acresl
IMPPIOVwn CHANNEL

Flow (cfs) 1" 105
Length (ft) 9,900 9,900
Top Width (ft)
Bottom Width lft)
Depth (ft)

PUMPING PLANTS NUMBER 2 3 2 2 2 3

1st Plant

Flow (cfs) 115 ll 115 11; 1

Lift ift)
N. Cordelia Forebay 204 172 218 202 202 236
S. Cordelia Forebay 121 '67 151 152 56
2nd Pumping Plant 36 3

Energy KWH/ac ft) 181 44 98 133 121 12- 84 '2d

2nd Plant

Flow )cfsl 46 115 46 46 46 46 TT5 46
Lift (ft)

N. Lordelia Forebay 393 106 393 393 39. "j", 397
S. Cordelia Forebay 55 444 44i 441 441 55 441

Energy (KWH/ac ft) 464 38 521 521 521 521 36

3rd Plant

Flow cfs) 46 46
Lift ,ft)
N. Cordelia Forebay 393 393
S. Cordelia Forebay 441 441

Energy 7KWH/ac ft) 521 521

ANNUAL ENERGY USED (MWH) 19,816 15,314 16,260 18,253 17,579 17,584 16,493 -,'748

TURNOUTS
NUMBER 4 4 4 4 4 4 4 4

Ist Turnout .cfs .9.9 9.9 8.9 P.9 8.9 .q 8.9 q.1
2nd Turnout cfs) 23.7 23.7 23.7 33.7 23.7 23.7 23.7 3.7
3rd Turnout (cfs) 2.4 2.4 2.4 2.4 2.4 .. 2 2.4
4th Turnout (cfs) 31.4 31.4 31.4 .1.4 31,4 31.4 31 4 ;1 4

TERMINAL rOREBAY YES YES YES YES YES ,E VE LOS

NUMBEP OF POAD CROSSINGS 27 9 12 12 13 1. 16

'hJMIBLR JF RAILROAD CROSSINGS 4 Z I "

LENGTH THPOUGH IPBAN AREA 17,400 4.300 4,000 4.,O( 4,,)00 4, . , 4100

'4)



for a buried pipeline and a 90-foot per- through a smaller pipeline to the oxist-
manent easement and fee title purchase ing Cordelia surge tank. From the surge
for an open canal. /1/ Where not cur- tank, water would be delivered to Napa
rentlv available, an access road approxi- County via tle existing Phase I facili-
mately 15 feet in width would have to be ties of the North Bay Aqu-dtct.
constructed along the right of way. It
should be noted, however, that 20 feet 4.2.5. The possibility of two terminal
would be the minimum width requirement reservoir locations requires that all
for a permanent easement to place a short alternative alignments except Route I
section of buried pipe. An additional have two possible logs diverging n-ir

40-foot wide (20 feet on each side) ('Cordelia Hill to -eah eitL.h N,tt: r
temporary construction easement would be South Cordetlia orebav (-igur,. -].
required for both a buried pipeline and northern leg option for Rout, 2 thr ,u'gh
an open canal.* Pump stations proposed 7 was designed primarily to av,)il tr:i-
along the alternative alignments would be versing the Suisun Marsh near Cort-1 a
above-ground concrete structures requir- Hill. Route 7 would still trav,,ora ti,.
ing a total area of approximately one eastern port ion of the Marsh n,-:i
acre each. Denverton.

4.2.3 For each buried pipeline alterna- 4.2.6 Both init iil ind ni 'i i, .:

tive alignment, the above-ground surge dredging would b r",,oi,,ir .,i! i l ' ,I-
tank (a steel tower approximately 40 feet native intake la,-it io1ns. -\n w1it 4u. 1.1
high and 17 feet in diameter functioning pumping plant on 1,indsey 1,,lh woil
to equalize water pressure in the pipe) require the dredc inv -i ipDr :,:imat .'
would be constructed at the place of cubic yards of mate.riil ii, th i ,. ..
highest elevat ion. In addition, above- vicinity of tie pr,,sed :it ,k, ri r,;r
ground "blow-off" pipes (concrete struc- to provide for a ,hi,ol ltt h
tures approximately 3 feet high and 4 feet Mean Sea lov,l MSl.,. .\ tnt an

feet in diameter which would function as punping plant on ,iahc SloiLi wol I
emergency water release valves) would be require removal oi ipni 3000 h
constructed at every location where a cubic yards of mat,.riil to pr vii, f,,r i
buried pipeline would encounter an eleva- channel with a ,hnth of -12 !S1_. Ihe
tional low point or cross a stream, length of the channel which would he
Blow-off pipes in urban areas will be required to "clear" Ca'h,' ;lotih for the
fenced to screen them from children. intake would 'no approximatelv 0.5 miles
A diagram of a typical surge tank is pre- /3/ An intake and pumping plant on

sented in Appendix B (Figure 5). Calhoun Cut would necessitate the dredg-
ing of approximately 1,SO000 cubic ards

4.2.4 There are two possible locations of material along its entire length
for the terminal reservoir. The first (approximately 3.5 milesl to create a
location (North Cordelia Forebay) would channel with a depth of -8 MS-. Silo

place the reservoir north of Highway 80 slopes for channel dredging at all int ake
near the existing interim terminal reser- locations would be designed for I:1
voir for the Solano Project (Figure 4-1). (horizontal to vert ical ). Ma i Tt ,na,,
The second location (South Cordelia Fore- dredging would be roquir,.i apprxrmt'lv
bay) would place the reservoir south of once every 10 years for a i. inds,,v ' iouh
Highway 80 and east of Highway 680 near intake with more frequent maintonIC,,

the boundary of Suisun Marsh. Either dredging required on eith,,r C'ii-h o, h

terminal reservoir location would be or Calhoun Cut (perhaps as a rwlntl% as
adjoined by a pumping plant (Cordelia every 5 years).
pumping plant) which would deliver water

*Temporary construiction of right of way requirements along some of th, ,a
portions of Route 1 would require a slightly greater (50-foot) easmt



4.2 .7 The construc-tion period would be dary water transport systemsn, woill I K)ilIow

comparable for all alignments, with an a similar trend.

estimated time for completion of two
years . The :onstruct ion act ivitijes would 4.3.3 Based onl es rimat e', Jons tru t ittf

ake place in phases, with no more than costs, operat ion costs, and fiiture- proi-
10 miles of the route uinder constructiton Elct interest rateCs, th,- annu11al fixedi
in any one phase . The construct ion costs of State Water Pro ,:t water d,,] IV-

per iod for the segment of alt ernat ive ered throueh the North Bay Aqueduct inl
Route 1 pass ing through Fairfield Would year 2000 will he 5353 dCfor So lane
be about 9 months . C:ons truct ion of the County and S 3, 187,00 (1C)-i N apa Count v

North Bay AquetduiCt is tentatirvely sched- The cost, incluiding, the vairiable (I imi,-

tiled to commenice in early 1982. in2) cost,-, for del ivory of fill t1

ment would be S'3,906,0( I ear t- li:-

or S l0c /ac no- foot . Lr Nana tftn,"I

4.3 COST CCOBPAR[SON till! ont iii le "K t 'ie iv,-% i

S4,222,000 or Sh 4 '3/cr,-, ,
current ly est imat od dI li V c- I

4.3.1 The estimated costs for construe- acre-feet in 2000, t )ti11i

t ion and operat ion of Pha-e TT aqueduct would be 5 nC( '

facilities --re presented in Table 4-3. /6 / These "i, iroe M"
All costs are in 1()80 dollars. Est imated increases d~et,:i 1,! ri,-

costs for construct ion of the alternat ive mitigation _0 t; s th , s
alignments for the proposed aqueduct as mandated b'.. tato, law ic -
facilities range fro)m $25.7 million to inc ludedl.
S43.6 million.

4 .4 SPUd F[ AL. [(CNM3lN D! C!i. '

Construction costs for those alignments
which would Incorporate an open canal in

the eastern port ion of the aqueduct are Route No.I
subst ant ial Iv less than those routes
which would "incorporate a pipeline- for 4. 4 .1 1)eIt a witt

the ent ire aqueduict length. However, Cache Slough near ii, Cil. i

mit igat ion and secondary costs reduce ex ist ing and ciucr, nt' 'vi i nit

this difference considerably. Total pump ing s;ta t i on. -1 i-, -h.I I
annual operat ion and maintenance costs in bur ied p Ipe woo i rnL !.-'i: w

1990 would range from $1.3 to $1.5 no rt hwes t, fol I low i n to r rY iou-s wh--

million. /5/ poss;ible t-, r -th 11 -t ntl ' 1cII% i an

Road and1( the '~ -I, T-rn ,, r va.

4.3.2 The estimated costs for construc- li ne . Along tht ,h tn he ' I , .!
t ion and operat ion of secondary water wou ld pa ral lo I t oe to lit. in i oindo~ r'.

transport systems, which would deliver the Jepson Praiirie y-r -n approximat,-
water from the aqueduct to the principal distance of! 21.C OM Th n, icI i n
water purveyors in Solano County (Fair- would then t it; anld run Senit Owest "or

field, Vacavi lle, and Suisun City), approx imatol v 4,000 feet !Cefore tuirn inc
would be paid for by the ii 'vidual water west co paral lel the exist ink'farmt

purveyors. As indicated in table 4-3, Northern Railroad linie. Upon reac h i no
the cost of delivery of aqueduct water the city limits; of Fairfie-ld, whr e the

from the Route I alignment to the indi- abandoned Sac rament-Nor 1'rtlr Ral , -01U
vidual water purveyors would be stibstan- tracks have been removed, the -pipe) II W

t jallIy less than thle cost of delivery wons 1 d rimr sout Owes t i lont t ho -')r t h I f-
from an aqueduct a long the Route 2 edge oif the formerSaraeto-rthr

throuigh 7 alignments. Fst imated opera- Railroad right oif way, nlow owned by the,

tion and maintenance costs for the -econ- City of Fairfield. The nipelime wo-ilki
1111,6. uSOl~t, i
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, i estimate by Department of Parks and Recreation of acreaqe that ma b,' reti, red f'r qi tQatton of
adverse impacts. Cost estimated at $1150/acre.

b/All secondary costs (construction and power) based on letter from Stoddard & Aso(late to Secerde Deatheraqe,

DwR, February 20, 1980. There would not be a material difference between a nrtnern vs. a southern terinal
reservoir as regards the cost and operation of a secondary transport s tor the ily f Benicia.

C/Add S750,000 to alignments 2-7 if pipeline cannot be constructed in lICDC's ri'arv ,irh :one and murt be

realiqned around Nelson Hill east (of Cordelia Junction.
0

/Based on estimates of minimum variable operation, maintenance, power, and re;,la, ernt Onartes in 19Q0 for tne
Solano and Napa County Flood Control and Water Conservation Distri(ts. ' 7 o not in( lude o (tIs of
rainreonance dredginq or disposal of dredgjed material.



the existing railroad tunnel) and con- Route No. 3
tinue southwesterlv to a point where the

railroad right of way awings north 4.4.3 The diversion point for Route 3
towards Wi I Iota. At this point the would be identical to that for Rout
pipeline would continue approximately No. 1 (i.e., Cache Slough). Water would
7,200 feet southwest parallel to Inter- be pumped through a 60-inch buried pipe-

state 80 and then west and northwest line northwest to the intersection with

(5,600 feet) to the North Cordelia the Sacramento-Northern Railroad line and

Forebay and pumping plant. From the then west for approximately 11,400 feet

pumping plant, a 36-inch pipeline would along the northern boundary of the Jepson
run southwest for 8,400 feet (from the Prairie. The pipeline would then turn
North Cordelia Forebav) to the Cordelia southwest through the northwest corner of
Surge Tank. An extension of the existing the prairie until paralleling the eastern
Fairfield linear park bikeway could be boundary of Travis AFB. The pipeline
constructed over t:., pipeline in the would then turn south and run parallel to
urban Fairfield area. Meridian Road to a point just south of

Creed Road. The pipeline would then turn
west, following the identical alternativ

Route No. 2 (2A) alignments as those proposed for Routes
and 2A.

4.4.2 The diversion for Rortc .' wOuld
take place near the western en,! f Route No. 4
a in till[ . r I., 1ti~II; p jiut, .,,. or

would be tcihr:,Ilttd jil', c hr a
opci I Ied l1 1 Rout, or . I ,)- inl 4.4.-4 Delta wator would be pumped
ntri, pi l inc iRit,' 2A\) Olt;wLt.t rl point on LjindseV tln h irnnediatelv (AsL

to ti-ccd Road. Te ali,1n:11'nt would t! 'n of an exi st inn irrigation channel ,)in
ru, alongside Creed Rol(d, aind ill the Peterson Ranch. 1'hl l.indsev Slough
Case Ot a canal , around the soutlern side pumping plant would lift the water into

of a small hill over which Creed Road 60-inch diameter buried pipeline that
passes and then proceed west to the pro- would run along the east side of the
posed Travis Pumping Plant site. Route irrigation channel, then paralleling
2A, the buried pipeline, would continue Robinson Road to the south. The pipelin,
along Creed Road until its intersection would then travel west under Creed Road
with Meridian Road. For Route 2 the to its intersection with Scandia Road an,:
water would be lifted about 55 feet at then turn southwest to the Travis pumpinc
the Travis Pumping Plant and transported plant site. From the Travis pumping
through a 60-inch buried pipe westward plant to either North or South Cordelia
through Suisun City. The alignment would Forebav, the Route 4 alignment would be
then run southwest across the northern identical to those proposed for Routes 2
boundary of Suisun Marsh to the South 2A, and 3.
Cordelia Forebay and pumping plant site.
A 36-inch pipeline would run northwest-
erly 10,400 feet to the Cordelia Surge Route No. 5
Tank. Alternatively, the alignment would
bypass the northern boundary of Suisun 4.4.5 Route 5, a buried pipeline with a

Marsh by transporting the water north at diversion point on Lindsey Slough would

Thomasson, travel under Interstate 80 and have an identical alignment as Route 4

terminate at the North Cordelia Forebay except that it would parallel Creed Road

and pumping plant site. From the North along the south rather than following

Cordelia Forebay, the water would be directly underneath the road. From thc

pumped through a 36-inch pipe southwest Travis pumping plant, the Route 9 align-
8,400 feet to the Cordelia Surge Tank. ment would become a buried pipeline and



would be ident ica I to that proposed for Route No. 7
Routes 2, 2A, 3, and 4.

4.4.7 Water would he pumped from L.indsev
Route No. 6 Slough at the same location as for Routtes

4, 5, and 6. The al Linment of the 60-
4.4.6 Delta water would be pumped from inch buried pipeline would be identical
the same diversion point on Lindsey to Routes 4, 5, and 6 until the
Slouph as that proposed for Routes 4 and intersection of Creed Road and Highwav
S. The water, however, would be trans- 113. From Highway 113, the pipeline
ported in an open, lined canal along the would run southwest across the Jepson
same aIignment as Routes 4 and 5, paral- Prairie to a point near the intersection
lel to Creed Road up to a point approxi- of Lambie and Goose Haven Roads, approxi-
matelv 16,800 feet from its intersection mately two miles east of Denverton. From
with Scandia Road. At this point the this point, the pipeline would run west
a lignment would be routed around a hill along the southside of Lambie Road to its
that Creed Road traverses and then travel intersection with Highway 12, then travel
west to the Travis pumping plant. From northwest along Highway 12 to Scandia
the Travis pumping plant, the alignment Road. The pipeline would then be routed
for RoLte 6 would become a buried pipe- west to the Travis pumping plant. From
line and would be identical to those pro- the pumping plant the alignment for Route
posed for Routes 2, 2A, 3, 4, and 5. 7 would be identical to those proposed

for Routes 2, 2A, 3, 4, 5, and 6.
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5.0 AFFECTED ENVIRONMENT

5.L IAND RESOURCES 5.1.2.1.2 Erosion would he ,xp,-ted
.1.1 TO1'0:RAPHY primarily in the hil lv port ions if th,

project area, although erosion would also
5.1.1.1 The project area is generally be expected in level areas when fields
flat, with hilly areas to the west and are fallow and heavv rain falls.
the south.* Between Lindsey Slough and Streams in the area erode material from
Denverton, vernal ponds (see 5.2.1.1 the western and southern hills and trans-
Hydrology, Surface Water) are located in port the sediment downstream to the
swale topography. This topography is sloughs and marsh. Deposition occurs in
characterized by a faintly billowing land stream channels or sloughs when the speed
surface with low coalescent mounds 6 to of the water slows sufficient1v to
12 inches higher than the adjacent deposit suspended material. Such a sedi-
depressions. /1/ mentation process has been increasinilv

apparent in Cache Slough during the past
5.1.1.2 North of Travis AFB, several several years (see Section 5.2.1.3.4).
small hills range in elevation up to 180
feet above mean sea level. South of
Travis AFB, the topography is level, with 5.1.2.2 Surficial Deposits
elevations of between 20 and 30 feet.
Further to the south, Suisun Marsh is at
or just above sea level, while the 5.1.2.2.1 Most of the project area is
Potrero Hills rise to an elevation of covered by younger and older alluvium
about 400 feet with slopes of 30 percent with scattered outcrops of the Tehama and
or more. Between Fairfield and Cordelia related rock formations (Figure 5-1).
the project area is generally level The younger alluvium consists predomi-
except for Nelson Hill, which rises to nantly of floodplain deposits, largelv
approximately 300 feet. West of Cordelia composed of silt and fine sand, while
elevations increase to about 200 feet. also including sand, silt, gravel, and

clay. The younger al luvium also cont ais
areas of stream channel deposits which

5.1.2 GEOLOGY consists of sand and gravel deposited in
streams. The material is generally ls
than 25 feet thick in most places and is

5.1.2.1 Geomorphic Processes generally above the saturated zone. 'I'he
soils in the project area developed on
the younger alluvium are fine-grained

5.1.2.1.1 The project area is located in with poor surface drainage and low perco-
and just west of Sacramento Valley. The lation rates.
Sacramento Valley and the San Joaquin
Valley to the south form the great 5.1.2.2.2 The older alluvium is a heter-
Central Valley of California. In the ogeneous sequence of stream-laid depos-
level, low-lying areas of the project its. The material consists of silty
corridor, occasional flooding leads to clay, gravel, and sand. The fine-grained
sedimentation of the floodplains by the deposits predominate in most of the older
deposition of fine-grained material. allvium with gravel and sand occurrinc

as tongues and lenses. The materials Ir,
loose to Jt)deratelv compacted and hiv,,

*The term pro let area", means the general vicinity of tthe proposed aqutdm
alignments in Solano County.



developed a mature soil which contains a 5.1.2.3.2 The -ravel and sand annifers

laver of dense clay. The permeability of in the Tehama and related formations are
the older alluvium varies considerably, less permeable than those in the older
being high in the areas of sand and alluvium. Locally, the aquifers yield

e4ravel and low where fine-grained large quant it ies of water to irrigation
materials predominate, such as in the wells. The water in the shallow aqnjifers

project area. Older alluvium covered by is similar in quality to that in the
well- developed soils tends to transmit older alluvium, but some water in deeper

water slowly because of the clayey layers wells is found to have high sodium

in the soil (see Section 5.1.3). concentrations.

5.1.2.2.3 The Tehama Formation is
located in scattered outcrops in the 5.1.3 SOILS

project area. The material forms many of
the small hills in the area. The mate-

rial is moderately compacted silt, clay, 5.1.3.1 Soil Associations /3/

and silty fine sand with lenses of sand

and gravel, silt and gravel, and conglom-
erate which has been cemented by calcium 5.1.3.1.1 The soil associations in the

carbonate. Minor amounts of other sedi- project area are mapped on Figure 5-2

mentarv rocks occur in the project area. and described below. Soil associations

These rocks are related to the Tehama are groups of similar soils occtlrring in

Formation and thus, are similar in the same topographic sequence and named

character, for the major soil of that group.

5.1.2.2.4 Bay Mud, a silty clay, covers 5.1.3.1.2 The majority of the project
the marsh areas. The Bay Mud is soft and area is covered by soils of either the

plastic when wet and tends to shrink, San Ysidro-Antioch association or the
harden, and become brittle when dry. Solano-Pescadero association. The soils

have a dense clay to clay loam subsoil
5.1.2.2.5 The Montezuma Formation con- which restricts rooting depth and, in
sists of unconsolidated deposits of sand, some areas, limits drainage. Other soils

silt, and gravel. It is mapped on the in the project area include mainly the

northern edge of the Montezuma Hills prime agricultural soils of the Capav-
(Figure 5-1). Clear Lake, Yolo-Brentwood, and Yolo-

Sycamore associations. In general, these

soils are deep, moderately well-drained
5.1.2.3 Water-Bearing Units soils that were formed in alluvium and

have fairly high clay contents.

5.1.2.3.1 The most important aquifers 5.1.3.1.3 The soils near the proposed
are the gravel and sand deposits within pumping station sites on Lindsey and

the older alluvium and in the Tehama Cache Sloughs are mapped as the Capay-
Formation and related deposits. In the Clear Lake association. These soils are

older alluvium, permeability is greater clay to clay loam in texture and have a

north of the project area. The water high shrink-swell potential throughout

derived from the older alluvium is the soil profile. Shrink-swell potential
generally of excellent quality for refers to the expected volume change in

irrigation, but too hard (i.e., high the soil that accompanies a change in

mineral content) to be desirable for moisture content. The soils tend to
domestic use. retain moisture and swell up when wet

and to shrink as they div. In general
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soils with a high percentage of clay have 5.1.3.1.8 The Yolo-Brentwood and Yolo-
a high shrink-swell potential. Sycamore soil associations are found near

Fairfield. These soils are generally

5.1.3.1.4 A substantial portion of the very deep soils with moderate to high
project area is covered with soils of the shrink-swell potentials. Sycamore soils
moderately well-drained San Ysidro- are usually artificially drained to main-

Antioch association. These soils have tain the water table at a depth greater
dense clay or clay loam subsoils that than 60 inches.
restrict rooting depth. The soil surface
horizons, to a depth of 12 to 20 inches,

have a low shrink-swell potential while 5.1.3.2 Agricultural Capability
the dense clay subsoils have a high
shrink-swell potential.

S.1.3.2.1 The majoritv of the project

5.1.3.1.5 The Solano-Pescadero soil area is covered by agricultural soils

association is scattered throughout the requiring special management and crop
eastern two-thirds of the project area. selection. Prime agricultural land is
These soils are somewhat poorly drained, found mainly near the Fairfield-Suisun
have dense clay subsoils and, in some City area and in the eastern section of
areas, are saline (salt-affected). The the project area near Lindsey and Cache
subsoil has a high shrink-swell potential Sloughs (Figure 5-2). /4/

while the surface horizons have moderate
to high shrink-swell potentials, 5.1.3.2.2 The U. S. Soil Conservation
depending on the clay content of a Service has established a land-capability
specific site. classification system to evaluate soils

by potential agricultural productivity.
5.1.3.1.6 Directly north of Little Soils are placed in capability groupings

Honker Bay a small area of Corning asso- based on limitations of the soils when
ciation soils are located. These soils used for field crops, the response of
have a loamy surface about 15 to 20 soils to management practices, and poten-

inches hick with a low shrink-swell tial damage to the soils if used for
potential. However, the clay subsoil field crops.
about 15 inches thick, has a high shrink-
swell potential. Underlying this clay 5.1.3.2.3 Class I and Class II soils are
layer, generally about 30 inches below generally considered to be prime agricul-
the soil surface, is dense, gravelly tural land, because the soils have few

sandy loam with a low shrink-swell limitations which restrict their use or
potential. require special agricultural and conser-

vation practices. As shown in Figure

5.1.3.1.7 Altamont-Diablo soil associa- 5-2, Class I and II soils are found in
tion is found in the Potreri Hills, near the project area near Fairfield-Suisun
Cement Hill, near Rio Vista Junction, and City, near Travis AFB, and near Lindsey

southwest of the proposed pumping station and Cache Sloughs.
for Route 2. The soils are shallow to
bedrock, about 25-50 inches deep, and
have a high shrink-swell potential 5.1.4 SEISMICITY
because of their high clay content. The
Dibble-Los Osos association, found north
of Fairfield, is also found on terraces 5.1.4.1 The San Francisco Bay region is
and uplands and is shallow to bedrock. a seismically active area. A number of
The shrink-swell potential of the soil is faults, including two known active ones,

moderate to high. are located in the project area (Figure
5-I). Other faults in the San Francisco



Bay area could affect the project area. relatively flat portions of the project
/5/ area, erosion is probably limited to

sheet erosion (where the water flows in

5.1.4.2 The Green Valley fault is sheets, rather than in well-defined chan-

located in Green Valley approximately 6 nels) and to erosion of streambank chan-

miles west of Fairfield-Suisun City. The nels in small rills and gullies. In thu

fault trends northwesterly and exhibits western and southern hills erosion is

many features which indicate it is an probably more extensive, particularly in

active fault, including offset fences and areas where vegetation is sparse or lack-
power lines which indicate active fault ing entirely. Streams in the hills also

creep, disrupted drainage patterns, and a erode the rock material downstream.

number of small earthquake epicenters

mapped along the fault trace. The Green

Valley fault has a special study zone 5.1.5.2 Landsliding

designation under the Alquist-Priolo Act

of 1972. Detailed evaluation to locate

the fault trace prior to construction No mapped landslides are located in the

activity and special construction project area. Landslides are mapped in

measures are required. /6/ the hills west of Green Valley, but they
do not appear to be in the proposed con--

5.1.4.3 The Concord fault is another struction area. /9/

active fault, located about 12 miles

southwest of Fairfield-Suisun City and

south of the Carquinez Strait. The 5.1.5.3 Subsidence

largest known earthquake on the Concord

fault had a magnitude of 5.4 on the

Richter scale. The fault is also located Subsidence is a potential problem in the

within an Alquist-Priolo Act special eastern portions of the project area, but

studies zone. /7/ The Hayward, that potential has not been studied. The

Calaveras, and San Andreas faults are the Pacific Gas and Electric Company operates

other active faults located in the 25 to 30 wells in the vicinity of Lindsev

general vicinity which could seismically Slough, Calhoun Cut, and Lambie Roads.

affect the project area. /10/

5.1.4.4 Faults of unknown activity are In addition, Pacific Gas and Electric

also located in the Fairfield area. uses several depleted gas fields in the

These faults include the Midland fault, Rio Vista area for storage.

which crosses Travis AFB, the Lagoon

Valley fault, the Vaca Valley fault and

an unnamed fault in the hills north of 5.1.5.4 Liquefaction

Interstate 80 along Waterman Ranch Road.

Faults of questionable activity are also

found at Cement Hill and in the Potrero Liquefaction is the transformation of

Hills. /8/ granular water-saturated material from a
solid state into a liquid state as a

result of increased pressure within the

5.1.5 OTHER GEOLOGICAL HAZARDS material and often as a result of
earthquake-induced shaking. The agricul-

tural land between Cordelia and Fairfield

5.1.5.1 Erosion is particularly susceptible to
liquefaction. /11/

Erosion appears to be relatively limited

in mst of the project area. In the
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5.2 WATER RESOURCES Northeast Solano County watershed area.
The City of Vallejo currently diverts

water for domestic use from Cache Slouph.,

5.2.1 SURFACE WATERS and there are numerous private agricul-
tural withdrawals and returns from both

Cache and Lindsey Sloughs.

5.2.1.1 Hydrology
5.2.1.1.3 The general hydraulic charac-

teristics of Lindsev Slough are slightly
5.2.1.1.1 Hydrologic features in the different from Cache Slough during the

project area include perennial and inter- periods of heavy precipitation and run-

mittent streams and lakes, sloughs, and off when high flows from Ulatis Creek

marshlands. The majority of streams in enter Cache Slough. However, during
the project area are intermittent, which periods when Ulatis Creek is dry, both

means they contain flowing water during sloughs are essentially deadend water
certain times of the year, usually during channels. Flood and ebb flows in Lindsev

the rainy winter and spring seasons. The Slough are slightly smaller than Cache

streams in the northern part of the proj- Slough, probably reflecting variations in

ect area originate in the eastern hills agricultural and domestic withdrawals,
of the Coast Ranges and flow southeast evaporation, and grnkind water seepage.

and south into the sloughs and eventually On November 27 and 28, 1979, the Depart-
into the Sacramento-San Joaquin Delta and ment of Water Resources conducted flow

Suisun Bay. Several of the creeks, such measurements in Cache Slough that

as Alamo Creek, are perennial (always revealed a net ebb flow of 98 cfs. /12/

flowing) in their upper reaches, then During peak usage periods (summer
become intermittent as they cross the months), the net flow in both channels is

level plain area. Others, such as upstream.

Sweeney Creek, are intermittent through-

out their course. Some of the creeks, 5.2.1.1.4 Suisun Marsh is located south

for example Gibson Canyon Creek, have of Fairfield-Suisun City. Permanent

been modified by levee construction, or marsh areas consist of many acres of con-

channelization. In the southeastern por- trolled marshes. These areas are diked,

tion of the project area, intermittent but the dikes are opened to allow peri-
streams flow north and east from the odic flooding. Seasonal marsh areas are

Montezuma Hills into the sloughs and evident on the outer edges of Suisun

bays. The Big Ditch is a north-flowing Marsh.

stream.

5.2.1.1.5 In the area between Calhoun

5.2.1.1.2 Tidal sloughs, which are Cut and Denverton Slough a number of
"swamp" waterways subject to ebb and vernal or springtime bodies of water are

floodflows, are located along the east located. The term vernal pools applies

central and south central portions of the to a variety of intermittent bodies of

project area including Haas, Cache, water which form in the winter aod

Lindsey, Nurse, Denverton, Suisun, and spring, but dry up by sunmmer. The

Cordelia Sloughs. Levees have been smallest of these are swales which fill

constructed around many of the sloughs. with water after each rain and hold water

Cache and Lindsey Sloughs are connected for a few days. The swales have a

by Hastings Cut. Lindsey Sloiigh, diameter of a few yards and a maximum
extended by Calhoun Cut and Barker water depth of a few inches. Swales are

Slough, is generally considered to be a described as faintly billowing landforms

deadend waterway. Cache Slough is and characterized by many low, coalescent

extended by Haas Slough and Ulatis Creek, or rounded mounds that are 8 to

which drains a major portion of the



10 inches higher than the basin-shaped areas des ignated by the I' S. Department

areas between them. of Housing and Urban Devel opment as "Zone
A" flood-prone areas. / 1 / Actiial fi ,-

5.2.1.1.6 Vernal lakes are the largest water depths have not been determined in
water bodies which fill with rainwater the flood-prone areas. These areas have
during the winter and hold water for a a 1 percent probability oif floding in
number of weeks after the rainy season any givn year. /16/
ends. The lakes may have diameters of
165 to 250 feet and a water depth up to
two feet. The vernal water bodies are 5.2.1.3 Water Quality
separated by round rounds called mima
mounds. The mounds vary in basal diame-
ter from 10 feet to more than 100 feet 5.2.1.3.1 Considerable but limited water
and in height from about 12 inches to quality data are available for Cache
about 7 feet. The origin of vernal pools Slough at the City of Vallejo intake,
is not completely understood. The pools dating back to the original placement of
tend to dry up inwardly, and in the dry- the diversion in 1953. Weekly chloride
ing process they develop concentric cir- data are available in the Vallejo Water
cles of distinctive vegetation. /13/ See Treatment Plant laboratory records from
Section 5.3.1.2. 1953 to the present. Total dissolved

solids (TDS) measurements bepan in IQ975.
5.2.1.1.7 Runoff in the winter months is More comprehensive water quality sampling
mainly a result of precipitation, while in Cache Slough was begun in Septomber

runoff in the summer is mostly from irri- 1979 bv the City of Vallejo. These data
gation drainage. Several streams in the include a variety of important water
northern part of the project area, such quality parameters such as mineral con-

as Ulatis and Alamo Creeks, have been tent and organic and inor,.anic chemical
improved or realigned for flood control, concentrations. A summary of available
/14/ Nearby farmers use creeks as a water quality data is nresontod in

source of irrigation water and also as Appendix C.
receptors for runoff. These creeks drain
southeastward, eventually joining one of 5.2.1.3.2 Analysis of the :hloride data
the sloughs of the Sacramento River sys- for Cache Slough (at Vailelo intaket anl
tem. In the central and western section Lindsev Slough (above Liberty Island
of the project area, irrigation water Ferry) provides an indication o: the jen-
comes from natural creeks, such as Union eral water quality charcteristics in the
Creek. Excess runoff drains into these region. Chloride concentrations in Cache
creeks and eventually into Suisun Marsh. Slough show a generally linear increase

over the 1960-65 and 1970-76 periods.

Since the quality of Sacramento River
5.2.1.2 Flooding water (at Rio Vista) has remained

relatively constant over the period,
these increases in chloride concentration

Flood-prone areas in the project are may reflect changes in acricultural

mostly located near the major creeks and practices in the region over manv years.
near the boundary of the sloughs. The In the 1977-7q period, data indicate that
eastern segment of each route originates chloride and total dissolved solids (TDS)
in a flood hazard area. The southwestern values in Cache Slough have increased
portion of the project area is also significantly. TDS and chloride
flood-prone, including a large part of concentrations are goenerallv highr
the area west of Barker Slough. There during the spring runoff period and
are flood-prone areas in Fairfield stir- decrease during the sulmmor months whe-n
rounding streams such as Laurel Creek better quality Sacramento River water is
which flow through the city. Most of the being drawn into the upper reaches o the
other proposed route alignments cross slomgh. TS and ,'hloride concentrat ions
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TABLE 5-1

SURFACE RUNOFF POLLUTANT LUADS

BY WATERSHEDS

(Thousands of Pounds Per Year)

Year Vacaville Dixon Rio Vista Totals

BOD 1975 670 397 285 1,352

1985 780 411 287 1,47,

2000 913 437 291 1,641

TSS 1975 66,950 46,544 32, 502 145,996

1985 66,558 46,494 32,501 145,553

2000 65,713 46,326 32,499 144,540

TN 1975 298 '.1 135 624

1985 321 194 136 651

2000 347 199 137 633

TP 1975 70 47 33 150

1985 73 47 33 153

2000 74 48 34 156

SOURCE: Northern Solano County. June, 1979. Surface Runoff Manage-
ment Plan, Appendices.

Key: BOD - Biological Oxygen Demand
TSS - Total Suspended Solids
TN - Total Nitrogen
TP - Total Phosphorus



irrigation waters, and losses from as forage for cattle and sheep. Vernal

distribution and drainage canals. The pools are present in parts of the unmodi-

younger alluvium and stream channel fied grassland in the eastern portions of

deposits provide excellent ground water the project area. These pools support a

recharge in areas where the soils are not characteristic flora dominated by various

too clayey. species of annual plants. Some land is

used for intensive agriculture, particu-

5.2.2.4 The total storage capacity of larly within the Cache Slough watershed

the aquifer interval 20 to 200 feet is area. Corn and sugarbeets are the most

1,952,000 acre-feet, with 1,712,000 acre- common crops, while orchards are also

feet in the Putah Plain basin and 226,000 present. The major sloughs within the

acre-feet in the Suisun-Fairfield area. project area (Cache Slough, Lindsev

However, only approximately one-half the Slough, Calhoun Cut) have riparian vege-

total storage capacity may be usable tation (willows, alders, and shrubs)

because of water quality contaminants, growing along their banks. Riparian

Both basins have an estimated safe pump- vegetation can also be found along some

ing yield that ranges from 106,000 to of the larger creeks. Eucalyptus trees

159,700 acre-feet/year. have been planted in various locations

throughout the area to serve as wind-

5.2.2.5 Ground water levels vary through breaks. The northern portion of the

the project area. The ground water move- Suisun Marsh lies within the project

ment is generally toward the sloughs and area, containing seasonally flooded

marshes to the east and south. The high- grasslands, riparian vegetation, fresh-

est ground water levels are found west water marsh, and small areas of

and south of Fairfield and Suisun City. pickleweed.

High ground water levels may also be
found in the northernmost portion of the

project area, which is part of the Putah 5.3.1.2 Distinctive Communites

Plain ground water basin. High ground

water levels also occur near the
sloughs. 5.3.1.2.1 Vernal Pools. Vernal pools

form in small, hardpan-floored depres-

5.2.2.6 Ground water is used extensively sions in the valley grassland. The pools
in the portions of Solano County where it fill with water during the winter, then
is available. The use of ground water in gradually dry up in the spring and
Napa County is generally limited because summer. As the pools dry, various spe-
of small aquifers and low well yields. cies of annual plants flower along the
/20/ (Also see Section 3.2.2.2.) margin. Vernal pools are common in the

Jepson Prairie area, forming in areas of
semi-rolling landscape with alternating

5.3 BIOLOGICAL RESOURCES hummocks and depressions (see Plate 4a).
The areal extent and size of individual
pools vary considerably; pools as small

5.3.1 VEGETATION as 1-2 square metres are common. /21/
The location of the major vernal pools

within the project area is shown on map
5.3.1.1 General Characteristics segment Figures 6-1 to 6-11.

5.3.1.2.2 At least 200 plant species are
The dominant vegetation type in the known to occur typically in vernal pools
project area is grassland. Some of the -- over 70 percent of which are native to
land has been leveled, while other por- California. In addition, many of these
tions are unmodified. In both cases, the species appear to be entirely restricted
land is used primarily to produce grasses to vernal pools. /22/ Shallow pools are



usually dominated by plants such as 122 species of plants was recorded from

Limnanthes or Lasthenia spp., while the area, including 40 vernal pool spe-

slightly deeper pools are dominated by cie, 70 grassland species, and 12 marsh

Downingia sp. Some of the deepest pools and r- arian species (in and near Calhoun

support plants such as Neostapfia, Cut). Two rare species were encountered
Orcuttia, Lagenere, and Orthocarpus. /23/ in this area: vernal pool dodder

These and other vernal pool genera (Cuscuta howelliana) and minature

include several rare, threatened, or downingia (Downingia humilis). Miniature

endangered plant species. downingia is currently a candidate spe-

cies for listing as threatened on the

5.3.1.2.3 Riparian Vegetation. The most federal endangered species list. A more

significant areas of riparian vegetation recent survey was conducted in 1980 in
in the eastern portion of the project the vicinity of Routes I and 4. The

area occur along Calhoun Cut, Lindsey results of this survey are included in
Slough, and to some extent, Cache Slough. Appendix D.

Willows and cottonwoods are a character-

istic vegetative feature along Calhoun 5.3.1.2.6 Grassland. Grasilands are the

Cut (see Plate 3a). Tules and other dominant vegetation type found within the

emergent vegetation are also present at project area. Most of the area east of

the upper end of Calhoun Cut. The small Fairfield is covered by grassland,
islands in Lindsey Slough are heavily including the Jepson Prairie area. Some
vegetated with trees, such as alders, of the areas are managed to provide

willows, and cottonwoods, and other forage for livestock, while other grass-
native vegetation (Plate la). The highly lands are maintained in their natural

modified banks of Cache Slough are not as state.

extensively vegetated as those of Lindsey

Slough. Cache Slough has only some scat- 5.3.1.2.7 Agriculture. Most of the
tered native and introduced shrubs and intensive agricultural activities ire

trees (cottonwoods, alders, willows, and concentrated in the northeastern portion
eucalyptus)(Plate 2a). of the project area. Row crops, such as

corn and sugarbeets, are the most common

5.3.1.2.4 The western portion of the crops cultivated in this area. nrchards
project area borders the northern margin are present in the western port ion of the

of Suisun Marsh. The major sloughs in project area (west of Fairfield and

this portion of the Marsh support some Suisun City).
riparian vegetation. Willows and other

riparian trees are present along the 5.3.1.2.8 Suisun Marsh. Suisun Marsh

northern part of Cordelia Slough as well contains approximately 10 percent ot the
as tules, dock, and cattails in areas of remaining wetlands in the State of

standing water (Plate 9b). Significant California. The Marsh has been admin-

amounts of riparian vegetation also occur istrativelv divided into a primary man-

along Denverton Slough. agement area consisting of 84,000 acres

of brackish tidal marsh, managed wet-

5.3.1.2.5 Jepson Prairie. The Jepson lands, adjacent grasslands, and water-

Prairie generally encompasses the area ways, and a secondary management area,

east of Travis AFB, south of Cache containing 22,500 acres of significant

Slough, and north of Highway 12 (Figure buffer lands (Figure 5-4). /25/ The
5-4). A vegetation survey was conducted tidal marsh area is dominated by tule and
during 1979 in a portion of the Jepson bulrush, plants which provide habitat for

Prairie area, along the proposed waterfowl and other animals. The

alignments for Routes 2 and 2A of the northwestern portion of Suisun Marsh

North Bay Aqueduct. /24/ The area is which is crossed by several of the
dominated by native grassland and vernal proposed alternat ive alignments cotnsists

pool species (see Plate 3b). A total of of a combination of managed marsh ind
pasture lands (see Plate 4a).
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5.3.1.3 Threatened and Endangered wigeon, shovelers, whitefrontvd geese,
Species and American coots. Upland areas provide

habitat for many wildlife species includ-
ing shrews, bats, raccoons, skunks,

5.3.1.3.1 Only one plant species that weasels, coyotes, foxes, mice, rabbits,
occurs within the project area, Solano and deer. /26/ The main domestic animals
grass (Orcuttia mucronata), is currently present on pasture lands are cattle.
listed by the 11. S. Fish and Wildlife
Service (USFWS) as an endangered species. 5.3.2.1.2 Riparian woodland consists of
However, several additional plant species trees taller than 3 metres with a dense
are regarded as candidate species for understory of shrubs. This habitat is
listing by the USFWS, and have been present to varying degrees along the
designated as threatened, endangered, or sloughs in the project area. Wildlife is

species of concern. Most of the threat- abundant in this area, with 81 species of
ened and endangered species occur in the birds recorded from nearby Delta riparian
Jepson Prairie or Suisun Marsh area. The woodlands. These include waterfowl,
actual locations of these plants within songbirds, and raptors. Mammals expected
the project area have been mapped on to occur in the riparian woodlands
segment maps (Figures 6-1 to 6-11). include opossums, moles, and skunks. /27/
Several of the plants are vernal pool Riparian woodland provides wildlife food
species, including Solano grass, Colusa and cover, and is more valuable wildlife
grass, and miniature downingia. Most of habitat than the adjacent grasslands and
the remaining species are also character- cultivated land.
istic of wet areas, occurring along the
banks of sloughs or in marshes and wet 5.3.2.1.3 The Jepson Prairie provides
meadows. A floristic survey of areas habitat for both wildlife and domestic
along the proposed North Bay Aqueduct animals, since it includes areas of cul-
alignments was conducted in 1980 to tivated fields, pasture land, and vernnl
determine potential impacts on threat- pools. Waterfowl and shorebirds are
ened, endangered, and unique species (see attracted to vernal pools and flooded
Appendix D). The survey results indi- fields during the winter. Ducks, swans,
cated the North Bay Aqueduct could be geese, egrets, and cranes are commonly
built without disrupting any stands of found resting and feeding in this habi-
rare plants. tat. Unflooded fields, especially corn-

field stubble and pasture lands, are also
valuable as a wintering habitat for

5.3.2 FISH AND WILDLIFE birds; they provide food for geese,
pheasants, quails, and doves. Many
raptorial birds, such as American

5.3.2.1 Wildlife and Domestic Animals kestrels, while-tailed kites, red-tailed
hawks, and turkey vultures, require open
areas for hunting.

5.3.2.1.1 Suisun Marsh is located on the
Pacific Flyway, a major route followed by 5.3.2.1.4 Mammals are also present
migratory birds. The Marsh is not an throughout the Jepson prairie area. The
important breeding area, but does provide common types include opossums, moles,
critical feeding and resting areas for black-tailed jack rabbits, ground squir-
wintering waterfowl. Common waterfowl rels, pocket gophers, mice, voles,
found in Suisun Marsh include pintail coyotes, grey foxes, raccoons, weasels,
ducks, mallards, green-winged teal, and skunks. While some species (ground

squirrels, pocket gophers, California
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voles) prefer open areas, mammal anadromous fish, freshwater gamefish,
diversity is increased where there is forage fish, and miscellaneous species

cover provided by shrubs, windbreaks, were periodically collected in Lindsey

woodpiles, and so on. Domestic animals Slough. The freshwater gamefish include

are also common in the area. Cattle and white catfish, channel catfish, bluegill,

sheep are the principal livestock main- white crappie, black crappie, and large-

tained on pasture lands. Horses are kept mouth bass. These species were collected
in a few locations, and dogs and cats are in Lindsey Slough in low numbers at vari-

generally present around residences. ous times of the year. Important forage
species present in Lindsey Slough include

threadfin shad, Delta smelt, anI longfin

5.3.2.2 Fisheries smelt.

5.3.2.2.4 No fish collections have been
5.3.2.2.1 Lindsey Slough. Because made in either Cache Slough or Calhoun
Lindsey Slough was the site originally Cut. Since Calhoun Cut is an extension

selected as the diversion point for the of Lindsey Slough, the species collected

North Bay Aqueduct, the California in Lindsey Slough may also be present in

Department of Fish and Game (DFG) period- Calhoun Cut. Parts of Calhoun Cut have
ically collected fish from the Slough been extensively modified, reducing the
between 1975-1979. A total of 25 species habitat value and possibly reducing fish

were collected, using otter trawls, diversity. Much of Cache Slough has also

seines, and gill nets. /38/ Fish were been channelized, reducing the riparian

also collected from Lindsey Slough during vegetation along the dikes. The water

1979 by a private consultant. /29/ A quality in Cache Slough has deteriorated

total of 21 species were collected with a to a greater extent than in Lindsey due

beach seine, 10 of which were not cap- to urban runoff from Vacaville and irri-

tured during the DFG surveys. While gation drainage ot surrounding agricul-

these surveys are useful in determining tural lands. It is probable that fish

the type of fish likely to occur in abundance and diversity is lower in Cache

Lindsey Slough, the results do not neces- Slough than in Lindsev Slough.

sarily reflect abundance.

5.3.2.2.2 Striped bass (Morone 5.3.2.3 Threatened and Endangered

saxatilis), an important introduced sport Species

fish in the San Francisco Bay area, was a

common species in the Lindsey Slough
sampling. Most of the fish collected 5.3.2.3.1 The distribution of the giant

were young of the year. These larvae and garter snake (Thamnophis couchi gigas), a

juveniles were captured primarily during candidate species for protection by the

the months of June (1975, 1977, 1978) and U. S. Fish and Wildlife Service, is not

August (1975). King (chinook) salmon well known. This species is currently

(Oncorhynchus tshawytscha), which also considered rare by the California

supports a sport and commercial fishery Department of Fish and Game. Its range

in coastal waters and migrates into Delta apparently extends from the vicinity of

waters, were occasionally present in the Sacramento-San Joaquin Delta south

Lindsey Slough. All of the specimens through Kern County. The giant garter

collected were relatively large (the snake is considered to be aquatic con-

smallest individual measured 54 cm). fined to areas around permanent fresh

water. /30/ It prefers areas of open

5.3.2.2.3 Other anadromous fish col- water without extensive riparian vegeta-

lected in Lindsey Slough were steelhead tion. The giant garter snake has not

and American shad. In addition to been recorded from r indsov or Cache



Sloughs; this area of the Delta is appar- pollutant concentrations in the air

ently west of its normal range. /31/ How- fluctuate widely, depending on the

ever, it is possible that the giant weather. /34/ Air quality is affected by

garter snake could occur within the proj- climatic conditions such as cloud covers,

ect area. wind directions and speed, and tempera-

ture inversions. Strong regional winds,
5.3.2.3.2 The black rail (Laterallus predominantly from the west and south-

jamaicensis) has been recently observed west, bring pollutants from the San

in freshwater marsh areas of Suisun Francisco Bay area to Solano County. /35/

Marsh. This species has been designated Winds are strongest during the summer; in

by both California Department of Fish and winter the winds are more variable. /36/

Game and the U. S. Fish and Wildlife

Service as rare. 5.4.1.2 Meteorological conditions in

southwestern Solano County are typical of

5.3.2.3.3 The salt marsh harvest mouse the temperate San Francisco Bay area,
(Reithrodontomys raviventris halicoetes), with cool rainy winters and warm dry
designated by the U. S. Fish and Wildlife summers. The northeastern portion of the

Service and California Department of Fish County has weather conditions character-

and Game as an endangered species, is istic of the Sacramento Valley, where

known to occur in Suisun Marsh. This marine influence is minimal, summers are

species is found only in salt marshes hot and dry, and winter temperatures are

supporting a continuous stand of pickle- often near the freezing point. 11nob-

weed (salicornia). One area of known structed sunlight, present in greater

habitat is along Cordelia Slough, south amounts during the dry summers, stimu-

of the proposed alignments for Routes 2 lates production of secondary pollutant

through 7. Probable habitat for the salt oxidants.

marsh harvest mouse also occurs along

Suisun Slough, south of the alignment for 5.4.2 AIR QUALITY - CURRENT TRENDS

Routes 2-7, and around the tip of Denver- 5.4.2.1 The southwestern portion of

ton Slough, south of Route 7. /32/ Solano County lies within the San

Francisco Bay Area Air Quality Management5 .3 .2.3.4 The Delta green ground beetle Di t ct ( AQ ) a d t e n r h s e n(Elahru viidi) hs ben ecetlyDistrict (BAAQMD), and the northeastern(Elaphrus viridis) has been recently portion of the County lies within the

listed by the U. S. Fish and Wildlife Yolo-Solano County Air Pollution Control

Service as an endangered species. A osoato ty ar Poll otr

critical habitat area for the beetle has
Basin. The Solano County portion of the

located between Barker Slough and Calhoun BAAQMD is a nonattainment area (i.e.,
Ctedhis bete isarertlh afederal standards for these pollutants

Cut. This beetle is apparently are not currently achieved) for carbon
restricted to the edges of two vernal monoxide (CO) and oxidants. /37/ Carbon

pools in this area. The previous loss of monoxide, a toxic gas, is a localized

vernal pools due to stream conversion of problem near busy streets and highways.

natural habitats to agricultural and Oxidants in Solano and Napa Count ies
urban use may have limited the range of primarily consist of ozone, an area-wide

the Delta green ground beetle. /33/ The pollutant whose precursors are hydro-
northern proposed NBA alignment passes carbons and oxides of nitrogen. /38/

within half a mile of ground beetle habi-

tat (see Appendix D). 5.4.2.2 The portion of Solano County in

the Sacramento Valley Air Basin is also a
5.4 AIR RESOURCES nonattainment area for CO, and oxidants,

and in addition is a nonattainment area

5.4.1 CLIMATE for suspended particulates (primarily due

to dust and agricultural burnings). /39/

5.4.1.1 While pollutant emissions are Sources of CO are similar to those in the

fairly constant throughout the year, Bay area. Oxidant levels apnear to be
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high as a result of wind transport of 5.4.4 FUTURE PROBLEMS AND CONSTRAINTS

pollutants from the San Francisco Bay

area. The oxidant standard was exceeded

during the years where oxidant was Future housing and industrial development
measured in both Rio Vista and Fairfield. in Solano and Napa Counties will

However, more recent years show a smaller generally have an adverse effect on air

number of standard excesses, which may be quality and make it more difficult to

indicative of a general trend of lower meet and maintain air quality standards.

ozone concentrations. A possible large future source of

emissions in the project area vicinity
which could have a major impact on air

5.4.3 AIR QUALITY MANAGEMENT quality is the proposed Pacific Gas and
Electric (PGandE) Power Plant at

Collinsville. This plant would be

5.4.3.1 Air quality plans for the Bay expected to emit large amounts of sulphur

area and Sacramento Valley basins have dioxide, oxides of nitrogen, and carbon

been written by the Association of Bay monoxide.

Area Governments (ABAG) and the
Sacramento Regional Area Planning Coin-

mission, respectively. In the Bay Area 5.5 CULTURAL RESOIRCFS

Basin, including Napa and Solano Coun-

ties, the emphasis is on attainment of

the oxidant standard through further 5.5.1 ARCHAEOLCIICA SITES

reduction of hydrocarbon emissions.

With respect to hydrocarbons emission

from mobile source, the Bay Area Air 5.5.1.1 Numerous prehisLric archaeo-

Quality Plan suggests pollution control logical sites are recorded throughout the
equipment on new motor vehicles and on central and southern Solano Countv

trucks currently in use, and periodic region. The existing records tend to

inspections of cars and trucks. indicate that the greatest number of
known archaeological sites are concen-

5.4.3.2 Additional NOx control measures trated around major drainage systems in

are not planned at this time with the protected valleys which extend toward the

goal of leaving nitrogen oxides emissions sloughs, marshes, rivers and bays that

at a relatively constant level over the characterize the southern end of Solano

next 20-25 years. /41/ Carbon monoxide County. The records also imply that the

control strategies in the Bay Area Basin immediate environs of the numerous inter-

involve reducing CO levels in motor mittent creeks and drainages situated

vehicle-exhaust, improving traffic flow, throughout the projoct are archaeologi-
and improving alternative transportation callv sensitive.

systems to the private automobile. The

Sacramento Regional Area Air Quality Plan 5.5.1.? Based ,m the known record, (reen
recommends a number of measures for pol- Valley, Suistn Vallev, lagoon Va3 1, v, and

lutant emissions control in Solano the Lindsev Sloiigh-ilh.. ,m 'ut area avp

County, including transportation improve- been ident if ied as ,frr i, i ,'rlv sensit i ee
ments, motor vehicle inspection and regard i nv bot h the ox ., r en,, ' t knt.,w

maintenance programs, implementation of archaeological ites ;i:0 the ootent iaI

existing land use plans, and land use for encoint -r in ,d ilt t-ini I n ,m t , ,dWd

studies to determine the impacts of sites. Ihe ir, ha,i w i, ii e ,,s It Iv Iv t
increased densities and to reorder local these areas hasz h,-?, ,n rt, Ii sh,,t ',v ,

development priorities. /42/ number t ,.arlv a, a,.m-i .r hi ,',lt,'c .

" -I ..ii i ii ........ .-[ -i _ _



investigaticots in Central Solano County grow 23.2 percent in population between

as well as more recent EIR generated 1980 and 1985, to a total of approxi-
field investigations concentrated in mately 270,000. The Association of Bay
those areas. /43, 44, 45, 46/ However, Area Governments' projection for the
the majority of the terrain through which Solano County population in 1985 is in
the alternative alignments would pass has agreement with the Department of Finance
not been subject to previous archaeologi- figure of 268,000. By 1990 the popula-
cal field investigations. Extensive tion is expected to reach 326,000.
archaeological work will be done on the Solano County is expected to experience
route chosen for the North Bay Aqueduct. the third largest gain in population for

California counties which had 1980 popu-
lations of 100,000 or more.

5.5.2 HISTORICAL STRUCTURES AND

FEATURES 5.6.2 The population of Solano County,

approximately 223,000, is distributed in

seven cities and scattered rura.
5.5.2.1 Field surveys of selected align- locations. /50/ The unincorporated area
ments for the North Bay Aqueduct were of the County contains only about 8
performed in early August 1980. Routes percent of the population. Development

1, 4, and 6 in the project area were sub- in the County is concentrated in three
iected to a surface field inspection, and areas: the southwest (Vallejo-Benicia),
the potential for encountering archaeo- north central (Vacaville), and the west
loical resources in the various sensi- central (Suisun City, Fairfield-Travis
tive locales was identified. The AFB). The Vallejo-Benicia area accounts
findings of this field survey are summar- for approximately 93,000 residents; the
ized in section 6.5 of this report and Vacaville area has a population of
attached in Appendix E. 44,000, and the remaining 66,000

residents occupy the urban areas and
5.5.2.2 Numerous structures and features fringes of the central county (Suisun
important to the history of Solano County City, Fairfield-Travis AFB).
are documented in the vicinity of the
project ar,,a. /47, 48. 49/ However, a 5.6.3 In central Solano Count the bulk
review of the record suggests that no of the population is associated with the
known historic resources fall within any Suisun City-Fairfield complex. Between
of the alignment alternatives. It is 1950 and 1975 the City of Fairfield
noted, however, that the Cement Hill increased twelve-fold in population (from
Historic Resources are situated irnme- 4,000 to 50,000). The annexation of the
diatelv north of Route 1. In addition, 7.5 square mile Travis AFB in 1966 con-
(Cordo l ia Junction has numerous histori- tributed to the almost 200 percent
callv siVnificant st.:uctures which are increase in population between 1960 and
sitpi.itd close to several alternative 1970. Additionally, much of the growth
alii rmrents including a small redwood barn in the 1960s was the result of immigra-
(Ca. 1890) located in Green Valley, tion to the area due to relatively lownorthwest of Cordelia Junction, and the housing costs and accessibility to Bay

Saisun-Fairfield Railroad Station (Ca. area employment.

1910) 1,catod in Suisun City.
5.6.4 The population within the Fair-
field Sphere-of-Influence is expected to

.h P)PIIIAVION increase by 34 percent between 1q8 and
1990. /51/ Thv population in the Sidior,-
of - Inf 1t one ot Sui sun ('itv is proIL ,tI

. 1 T'hfe State Department of Finance to (limb tk'Idil,. I it,,t l ,I [O
has pr,,j,,e td that Solan Countv will Fairfield-Travis area, is projected to



percent by 1990. The combined urban 5.7 LAND USE

growth in these two areas may bring the
total of central Solano County to over

92,000 by the year 2000. 5.7.1 LAND USE 17RENDS

5.6.5 The Green Valley area west and
southwest of Fairfield may be expected to 5.7.1.1 More than 90 percent of the land

experience a great deal of growth due in area of central Solano County is in agri-

part to its proximity to San Francisco cultural use or is parks, marsh, or range
Bay area transportation corridors. The land. Agricultural products include

Association of Bay Area Governments field crops, fruit and nut trees, corn,

(ABAG) projects a 1985 population in this and tomatoes. The Suisum Marsh Resource
area of 6,498, a five-fold increase over Conservation District covers 55,00(0 acres
the 1975 population. As many as 8,442 in the southern county. A vast grassland

residents could be expected by 1990. occupies the area east of Travis AFB,

However, the present Solano County known as Jepson Prairie (see Section

General Plan designations in rural Green 5.3.1). Approximately 10,000 acres of

Valley would only allow development to developed urban area exist in Suisun City

accommodate 4,100 persons. /52/ and Fairfield-Travis. /56/

5.6.6 The General Plan for Suisun City 5.7.1.2 Most of the existing development

(1979) projects a population holding in Suisun City has taken place in the
capacity of 21,000, revised downward from confined area between Suisun Marsh and

earlier estimates that ranged up to Fairfield's southern boundary (West Texas

30,000. The current commitments to Street and the Southern Pacific right of
development in Suisun City are expected way). In 1965 Suisun CiL,'- developed

to increase the population to at least area covered approximately 130 acres.

15,000 in the mid-1980s. /53/ The Fair- /57/ Subdivision development in recent
field General Plan projects a potential years has converted the majority of land

increase of 82,000 residents in its adjacent to Suisun City east of Marina
Sphere-of-Influence by the year 2000 Boulevard and north of State Route 12 to

(excluding population changes related residential land use.
specifically to Travis AFB). The low

growth scenario estimates 113,750 resi- 5.7.1.3 The Suisun City General Plan
dents by 2000, while with high growth the projects that by the mid-1980s the devel-

population could reach 162,950. /54/ oped area will be 2,690 acres. The City
is currently proceeding on actions to

5.6.7 The population of Napa County in deannex large portions of those lands
1979 was approximately 95,000, over half within its boundaries which are also in
in the incorporated City of Napa, and the the Suisun Marsh. Residential develop-

remainder distributed among the Cities of ment is forecast to provide about 6,600
Calistoga, St. Helena, and Yountville, new dwelling units and consume 1,460

and unincorporated areas. /55/ Urbaniza- acres of land by 1985. The Suisun City
tion is concentrated in the southern General Plan designates most residential

County and around the City of Napa. In development as low to medium density,
November 1980, Napa County voters with multi-family development limited to

approved a measure which would institute 40 percent of the total housing stock.
a growth management policy geared to a Industrial and commercial uses will

1 percent annual growth rate. However, occupy over 900 acres according to the
residential development controls in the General Plan, which will nearly double

City of Napa were recently rescinded, the amount of land in commercial use.

Large open-spoce preserves are planned



in the eastern part of the Suisun City density (2.5 to 4.2 units per gross

Sphere-of-Influence, on the borders of acre). Future development on prime awri-
Travis AFB. The direction of city cultural land is also expected in Creen
expansion will he toward the northeast. Valley, Paradise Vallev, Jordelia, and

Attaiiment of a populat ion of 21,000 is south of North Texas Street. However,
based on the anticipated annexation and prime agricultural soils in Suisun Val ev
development ot land east of Walters Road and north and south of 1-80 are des ig-

and south of Fast Tabor Avenue. nated for protection under Fairfield's
General Plan.

5.7. 1.4 The city of Fairfield covered an

area of 1,800 acros in 1965 with approxi- 5.7.1.6 Vallelo has a pepulati,(n of
matelv 70 percent in residential use. approximately 80,000 (in 1980) and has a
/58/ The fllowing vtear Travis AFB was developed area of abotut 13,000 ares

annexed addinc nearlv 5,000 acres to the (including development at Mare Island
C itv', size. Bv 175, the population was Naval Shipyard). The C tv is 1,,,cated
,) ,.O7 and Fairt ieId-Travis had a devel- with the Carquinez Stta it to the senuth.

,lel! ar,a )t 1bt 8,000 acres. /59/ the Napa River and marsh areas to the
Fairfi,.ld's Sphere-of-Influence includes west, the county line- and steep hills t o
at southwestrn corridor stretching along the north, and the C itv of Benic ia t,) the
IHiehway l- ) to COrdelia, a small east. These fato rs will limit
tn incorporat ed popi lat ion center . The development to an kilt imate popo i , ion of
Fairt i,,ld i;e,,raI Plan recommends that about 130,00A. Most of the, area
two irhan growth centers be established available for new doveoim,-nt lie s al, ni,

in the planning area -- one including the the eastern peripherv ofthe City from
existing Fairfield urban area and the Carquinez Strait to 1 -80 on the north.

other centered around Cordelia, where Development through 1985 is expected to
populat ion is projected to reach 37,000 take place between Redwood and Tnnes se
with a developed area of 4,500 acres. Streets east of 1-80, an, in the ,olen
/60/ This contrasts with the present Cove area scuth o! 1 -7q. Ses i,'nt i'al
development which covers fewer than 100 development is proictod to pr(,vide ih-,it

acres. 5,500 new dw,,llin, ,ut .2 1.7OP acres

by 1q85.
5.7. 1.5 Ma lor ,r-wth in Fairfield is
anticinated to be in two general areas: 5.7.1.7 Benicia. is I CIt, 'I ., O (in
1) southwest, absorbing the College, the 180) with about 1,P',' :icr, Os . I 0ranize d
south end of Green Valley, and some of area on the nort hern it, . ;f r:ar ,ti nz
the Cordelia area; and 2) along the St ra it . The deve lpimne t o: B-i i A

northern city boundaries from the east limited by physical cons t raints
side of Sitisun Valley to Peabody Road. Carquinez Strait t the so(lth. Va1l l jo to

The total urbanized land area will be the west, Sui sun Marsh to the oast, and
about 9,300 acres by 1985, including steep terrain to the north. M,st oif the
residential expansion on over 525 acres. area available for new dve I opmnt lies

Within the Fairfield Sphere-of-Influence north of 1-780 toward lake Herman Reid.
approximately 9,000 acres of uindeveloped By 1985 residential development is tore-
land exists, much of it prime agricul- cast to consume 710 acres of Iand, and

tural soil which will be developed by the development from all land oses will
year 20(0, assuming implementation of the increase the total urbanized land area to

Fairfield General Plan. The land use 4,400 acres.

element of the General Plan designates

over half (5,500 acres) of the undevel- 5.7.1.8 Vacavi I l- has a poPk1lat i01 0ot

oped land for res i den t ia I de, 1 opment and (ver 40 ,000 (in i 18) and a .1,\ 1o,, I
the remainder for all types of commercial land area excel ( XC' 1 r,. 1 to
and industrial uses. Most of the resi- its locat ion in Va,'a Vi l l,,v .u ll.
dent ial devw lopment is planned to he low absence ot plvs ic.l ht1I,, t,



development, the capacity of the City is Departments in Napa County. Police pro-

several times its current size. Develop- tection is considered adequate in Fair-

ment through 1)80 is expected to occur at field where the police department's fund-
Browns Valley, northwest into Vaca ing is a percentage of the city; budget

Valley, and in most open areas south of and is therefore tied to the growth in

1-80 and west of Leisure Town Road. The the community. /"1I! Beni ia /62/ and
total urbanized land area by 1985 is Suisun City are also provid in2 adequate.

projected to he about 8,400 acres, with service; however, Suxislin (itv is at its

2,100 acres designated for new residen- service limit. /(3! The Vacaville Po~lice
tial development between 1975 and 1985. Department considers itself inderstaffed

due to the increased )opuIat ion )f re, -nt

5.7.1.9 In the unincorporated areas of years. /64/ The Citv of Valleois face!

Solano County that are not within the with similar constraints and plans t cit

sphere-of-influence of existing cities, back on services.
land uses are projected to remain largely

agricultural and recreational. The small 5.8.1.2 The Solaio ",untv Sho r i s

towns of Dixon and Rio Vista had a com- Department, responsibl, for p-,lice Dro,-

bined developed area of about 1,800 tection for unincornorated ar,,a, is

acres in 1975. Dixon is surrounded by faced with similar sery:,' and biidetiry
land suitable for development, but constraints. Th, ast-:n spat-.'c1 popo-

it is prime agricultural land. Develop- lated areas of the C',,. v are idf ntitiei
ment through 1985 in Dixon is expected to as a problem area b'ciis,' Of
occur primarily toward 1-80 to the west gas, tool, and farm and ,instructLn

and north, increasing urbanized land equipment thefts. With si ;horta,!,- -

areas to about 1,800 acres by 1985 (com- personnel, response timt.s t,, tht , -ai!S

pared to 1,000 acres in 1975). Rio Vista have increased. T71, .;aa /6int' r

has virtually unlimited growth area Sheriff's Department 'ilrr , . ,, 01S 1 rs
toward the Montezuma Hills, and would itself unlerstafttd buit it 'xe,'t ,lr

most likely parallel State Route 12 west- consolidation t. r , , , t- sr' ,

ward toward Church Road. However, the at considerable hi. , Natr
rate of development is dependent upon the Police Department - 'r"Iv 'o'IJ,-

pace and extent of activities in the staffed and has t . ,' t,, re, a,,

nearby Collinsville-Montezuma Hills personnel. /68/' it , , -E pr -

industrial area. The rural sectors of ment, although aid,,-'iito no, expects

East Solano County are projected to grow problems in keepin, n- with pIplati,
very slowly and land uses will remain growth in the near 'it r

primarily rural residential, agricultural

and limited industrial. 5.8.1.3 Fir, pr, t,, t , ' *-,,r t ri ot
area is the respons ib ''tv \ at thro't i tv
fire departments (Fairt i ld, i'enici, , and

5.8 PUBLIC SERVICES AND FACILITIES Suisun City), and foir fir, districts in
Solano County, two city departments (Napa

and Calistoga), one listrict in Napa
5.8.1 POLICE AND FIRE PROTECTION County, and the California Division of

Forestry. Most departments and districts
are feeling the pinch of reduced fiindine

5.8.1.1 Police protection for the North levels following passaic_ of Proposition

Bay Aqueduct project area is provided by 13 and consider thems,'lves ounderstaffed,
the Solano and Napa County Sheriff's Isolated areas not Incopovated into any
Departments and Police Departments for organized fire pr- , i, iistri t ar''

the Cities of Fairfield, Vacaville, served ')v th.e Cal i It'i 'i vis o ',t
Suiskln, Valle io and Benicia in Solano Forestry. T'h, fir,, t t,, trs .ni , c -

County, and Napa and Cal istoga Police corned about not b, in T,1- to s , ll



witii growth and they expect to be forced in Solano County, and Hothe-Napa Valley

tcOmpromis, on services during the next State Park and Robert Louis Stevenson

v years. State Park in Napa County. The State

Parks and Recreation Department has
recently expressed an interest in estab-

., PUBLIC SCHOOLS lishing a portion of the Jepson Prairie

in the project area as an ecological
reserve. /70/

..,.2.1 Several school districts in

-olan, Countv would likely be affected by 5.,3.3.2 Local park departments in Solano
poP, Lit iou growth related to the availa- C-)untv, with the exception of Vallejo,
hi. iv of North Bay Afueduct water, are facing problems of inadequate facili-

,'h districts, including the Benicia, ties because existing sites are under-

ol, loi, Fairfield-Suisun and Vacaville developed and overused. The City of

Kifiel School Districts, have reported Fairfield is embarking on a program to

* :rr, it enrollment figures at or close to develop its properties, including the

'a a itv'. Although all of these dis- long-planned linear park system along the

tricts are in the process of either abandoned Sacramento Northern Railroad

nianning, acquiring, or constructing right of way. /71/ Phase I of the system

additional permanent school facilities, from the Solano Mall to the Community

most rely on some sort of school impact College is currently under construction.
o,,e imospd on new residential develop- Suisun City is considering not building

, to orovide temporary portable any new parks due to lack of operation
!assrooms. In addition, a number of and maintenance funds. /72/ The City of

-lementary schools in the Vallejo and Vacaville has also decided not to build

Fairfield-Suistin Unified School Districts new parks until it has made firm arrange-

nave switched t:, a year-round school term ments for operation and maintenance

to meet the demands of a rapidly growing funds. /73/ Although the City of Vallejo
noon lation, is well served by park and recreation

facilities, it is reevaluating its
.2." In Napa County school districts, ability to operate and maintain them.

therf -ire no school impact fees. The /74/ Local park and recreation

- listoga Joint Unified School District facilities in Napa County, provided by

ci; -rrentlv at capacity with enrollments Napa City, Calistoga, Yountville, and the

increasing gradually. The Napa Valley American Canyon Water District, are
Tnified qchool District is the only dis- feeling the general reduction in funding

trict that is experiencing declining levels.

onro'lments.

5.8.4 WATER SUPPLY*
8.3 PARKS AND RFCREATION

5.8.4.1 The City of Vallejo receives

5,8.3.1 The Federal, State, County and water from the Solano Project (Lake

,ocal governments all provide recrea- Berryessa), its Cache Slough Diversion

tional facilities in the project area. and, when necessary, from its Lake Curry

The Federal Government maintains a number system. The Vallejo Water District

of recreation facilities around Lake serves the City, Trovis AFB, Green Valley

derrvessa. State parks include Brannan Country Club, Rockville, and Cordelia.

!VLand, Benicia Capital State Historic The Travis Treatment Plant only treats

Park, and Benicia State Recreation Area Delta water while Vallejo's two other

kT-iis section briefly describes current sources of municipa and industrial water and

water treatment facilities for iurisdiction within the proposed North Bay Aqueduct
rrv ie area. For add it ional info rmation see Chapter 3.0, Water N ocd and

, rnat i ves



wat,.r treatment plants, at Lake Curry and the quality and quantity of water avail-
Gren Val Lev, treat a blend of Berryessa able as well as the cost incurred to pump
and ielta water. The District has it into its system. /79/

experieaiced siltation problems with its
"ache lou, intake, and maintenance 5.8.4.6 The Napa City Water Department

(ed,!,, is tioriodicallv required. /75/ receives water from Lake Hennessey,
Milliken Reservoir and temporary water

5.. he onicia Water District from the Solano Project through the
receives water primarily from the Solano existing Phase I North Bay Aqueduct
Pro ect supplemented bv emergency sup- facilities. The Jameson Canyon Treatment
plie's from .hrman. Operators of the Plant, which would treat North Bay Aque-
citv's : r "t plant, which is now duct water, occasionally exceeds its
operat i!'2 Io, to capacity, have rated capacity by as much as 25 percent.
expreSl o',,coti over the impact the /80/ The American Canyon Water District,
Dolti wat, ,ialirv ( .. , chlorides, currently recpiving water from the Solano

TV)S, Or ,.i, hemi.- Is) could have on Project, is part icularlv concerned about

the ir treatment systom and the overall the impact of North Bay Aqueduct water on
quat itv of their drinking supply. /76/ its treatment system. The District has

an agreement to receive Aqueduct water

5.8.4.3 Water for the Fairfield Water from the City of Napa in water supply

Division aio comes primarily from the emergencies. /81,/ The Cities of Yount-
Solano Project with a minimal amount from ville and Calistoga are finalizing

ValleIjo' Lake t'urrv system. It has two agreements with the Napa County Flood

water treatment plants, Dickson Hill, Control and Water Conservation District

opr~lt inc at about hal f capacity; and the to receive North Ray Aqueduct
Waterman plant on the Putah South Canal, allocations. /82/

which could ,asilv he expanded to twice
its current :apacitv. Since the Dickson

Ili" Wator Treatment Plant does not have 5.8.5 SANITARY SERVIF.
aaieq,::ite ficilities for treating high
turbidity water, -v North Bay Aqueduct
supply would probably be treated at the 5.8.5.1 Sanitary servico in Napa and
Wit ,rman Plant. /77/ Solano Counties is provided by a number

of sanitary districts and city public

5.8.4.4 Two-thirds of Suisun City's works departments. Those covering the
water supplv comes from the Solano Proj- North Bay Aqueduct service area include
eut with the rest derived from local the Fairfield-Suisun Sewer District,
weIls. Onl. Solano Project water Vacaville Sanitary Service, Vallejo
receives tratment at the City's two Sanitation and Flood Control District,

fitter plant: Mat Hill and gregory and Benicia Public Works in Solano
Hill. City water officials are concerned County, and American Canyon Water
ai-out North Pay Aqueduct water quality. District and City services for Napa,

/78/ Calistoga, and Yountville in Napa

County.

5.8.4.9 1c l welis supply the majority
of drinkinv water to the City of Vaca- 9.8.5.2 The Fairfield-Suisun Sewer
vilie vear-round, while Solano Project District provides advanced waste water
water iq eniv ovailable during the sum- treatment at its treatment plant cur-
mer. Vacaville has made a recommenda- rentlv operating at 0.5-10 mc'd. Facili-

tion for a new tratment plant, including ties are heinp developed to increase the
provisions for settling ponds to treat desigm capacity from 10.35 to i5.7 mgd
high-turl idiv North Bay Aqueduct water, and to improve treatn-ut by mid-IQ81.

if nocessatv. Vacaville's main concerns The Solano Irrigation District and duck
about the North Bay Aqduct are with clubs in Sui-sin Marsh currentlv use



rc Ia imed water from the plant. When Northern Ra i I reaI r i ,ht o wav wti,-n tht.

construction is completed, there are city's linear park is .omnst rtted. The

plans to increase the use of reclaimed telephone companv has isin nms at everv

water to 12 mgd. The District is major intersectio)n in Fairfield and has
invest igat ing the benefic ial applicat ion ident ified the area north , Highway 12
of reclaimed water to the Marsh, and the and east of Fairfield as bt.ing the
Department of Water Resources is highest impact area. /, 8

considering plans to flush Cordelia
Slough with reclaimei water. /83/

5.9 TRAFFIC AND ClRCI !,ATIN

5.8.5.3 The Easterly treatment plant in

Vacaville provides secondary waste water
treatment before discharging into Alamo 5.9. 1 AUTOMOBHI. ANIO I'Rt'CK

Creek, a tributary to Cache Slough. The TRANSPORTATION

Vacaville Sanitary Service is updating

the Easterly plant to increase its capac-
ity slightly. Vacaville has been inves- 5.9.1.1 Solano Countv,' is served bv

tigating alternatives to its present major highway routes he -ause of its
treatment and discharge system, including location between the C;an Cructic, Bay
improving existing treatment to a terti- Area and the Sacramento Va 1ev. These
arv level and/or relocating its existing include Interstate E( conn,-ctins2 San
discharge to Barker Slough, a tributary Francisco, the Fast liav, racramento and
of Lindsey Slough. /84/ eastern California; Interstate 680,

connecting Interstat, Eu) near Fairfield

and Contra Costa and Santa Clara

5.8.6 tTTILITIFS* Counties, and Interstate 505, providing
a direct link between Interstate 80 and

Interstate 5 to tho north. State Rout,-
Numerous major utilities and other quasi- 113 is the major countv north-south
public or private concerns have transmis- route; State Iiehwav 12 is a maotr
sion corridors through the project area east-west corridor. it racotlntv routes
and could be affected by construction of include Elmira Road, , ,p.-on Road, and
the North Bay Aqueduct. Pacific Gas and Fry Road near Va vil 1,: Air Base
Electric Company (PKandE) has underground Parkway, West T,"xas int .n: North
gas mains ranging in diameter 8 inches to Texas Street, RockviI1, tl ai and Travis
36 inches at depths of 3 to 7 feet. It Road in the Fairfi I. s;ism Citv area,
also maintains overhead electrical trans- and Pleasant Val ,'.' Nid an :d Suisun
mission lines that cross most of the pro- Vallev Road in the wstIn nortion of
posed aqueduct routes. /85/ Shell Oil the county. 18//
Company maintains and operates a 10-inch

gas pipeline approximately 2 to 3 feet 5.9.1.2 Average dail- tritfic (ADT) on
below ground surface that would be major Solano County roads measured in
crossed by the North Bay Aqueduct. /86/ 1975, and project ions for 1085 and 2000,
The 11. S. Department of Energy has its are presented in Fivure 5-,. Caltrans
Shasta-Tracv and Cottonwood-Tracv double- data indicate that peak hour traffic in
circuit transmission lines, an integral Solano Countv ( 178 fi,,ures) is about
part of the Federal Central Valley Water 270 on Route 113, ranges from 050 to
Project, located in the vicinity of the 2,450 on the various sect ions of Route
project area. /87/ Pacific Telephone has 12, and from 7,400 to C, riol, 50 n Routie 80.
numerous facilities within the project /90/ The current roit iau' of Hikhwav 12
area. Fairfild has requested they bury along West Tixas Str,,,t hus; risulted in
their lines along the Sacramento heavv trat i u,,s1nc rul lv timlik talti c,

*For specific locations of maior facilit ies and ut ii iti,s, ,otcr to '-'umt, it i tps 1 l

(Fiumures 6-1 throtuih 6-1l). Due to the extensive research ;out t i. 1'1 w,,rk iequired

to (1( let 'ii led, speci fic sit inps, the maps represent anprxui .lt I I I I
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along this street. The Fairfield Bypass, Figure 4-1. An average of less than one

under construction, is designed to elim- Southern Pacific train per week runs from

inate the heavy traffic on West Texac the junction near Canon Road to Vaca-

Street. /91/ ville. Other sections of Sacramento

Northern track are used only occasion-
5.9.1.3 Within Fairfield, the major ally. The California Railway Museum has

arterials run in east-west and north- its own track at Rio Vista Junction

south directions. The major local operating every weekend. /96/ If the

thoroughfares in Fairfield are Air Base PGandE-Collinsville power plant were
Parkway, Travis Boulevard, North Texas completed, approximately two trains per

Street and West Texas Street. State cay would run on the Sacramento Northern

Route 12 coincides with West Texas tracks from the Southern Pacific-

Street, thus passing through downtown Sacramento Northern junction near Canon

Fairfield. /92/ A major deficiency in Road to the point where the Northern

the Fairfield street system is an inade- track meets Highway 113, and then south
quate number of roadways oriented in an to Collinsville.
east-west direction. A few roads cross

Interstate 80, and few continuous east- 5.9.2.2 The Southern Pacific track is

west roads are located east of this used for both freight trains and Amtrak

interstate. According to the Fairfield trains. Southern Pacific runs approxi-
General Plan, the greatest deficiency in mately 20 freight trains per day between

east-west traffic routes exists between Martinez and Sacramento. /97/ Addition-

Pennsylvania Avenue and North Texas ally, about five freights per day run
Street and in areas north of Travis between Fairfield and Cordelia on a

Boulevard. /93/ Insufficient capacity is Southern Pacific branch line. Amtrak

also a problem at two Interstate 80 runs two passenger trains per day

interchanges in the Fairfield area: the through Fairfield on the Martinez-
Travis Boulevard and Air Base Parkway Sacramento line, two in each direction.

interchanges. The Texas Street- /98/

Pennsylvania Avenue and Travis Boulevard-
Texas Street intersections are

approaching capacity. /94/ Street and 5.10 PUBLIC HEALTH AND SAFETY

highway projects are planned for Solano
County through 1985. /95/ These proj-

ects, designed to correct safety defi- Neither the State nor Solano County

ciencies and to provide needed capacity Department of Public Health has any
increases, are part of the Short Range local regulations or policies regarding

Element of the Solano County Transporta- open aqueducts as water-conveyance

tion Plan. The Long Range Element des- systems. To determine the potential

cribes potential problems and solutions risk of open aqueducts to public safety,

for transportation to the year 2000. it is useful to examine the experiences

of other aqueducts in the State. Table

5-2 lists the records of drownings in

5.9.2 RAILROAD TRANSPORTATION some of these systems. There does not

appear to be any pittern of drownings

with regard to location, age, or sex.

5.q.2.1 Two railways cross portions of The velocity of water in the aqueduct is

Solano County the Sacramento Northern considered an important factor in the

Railroad and the Southern Pacific Rail- drownings. Several of the incidents

road. These railways are shown in were attributed to drunkenness or

suicide. /99/

h* *- -- *



TABLE S-2

RICORD OF DRUWNINGS IN CALIFORNIA OPEN AQUEDUCTS

Leng th
year', (f Miles
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5.11 ENERGY 5.11.2 Energy use* per capita in the

State is outlined in Table 5-3. The

transportation, industrial, and residen-

5.11.1 Electrical energy is the princi- tial sector represent 49, 21, and 16 per-

pal form of energy considered here. In cent of the energy economy, respectively.

addition to electricity for pumping, Natural gas and gasoline account for 26

other "end uses" of energy, such as and 29 percent of the end uses of energy,

diesel fuel for transportation, are and 11 percent is used as electricity.

considered. Electrical power is generated in

*Electrical energy is measured in kilowatt hours (Kwh). The energy content of fossil

fuels, or of other fuels which are principally converted to energy by combustion, is

measured in 9ritish thermal units (Btu). A Btu is the amount of heat needed to
increase the temperature of one pound of water by one degree Fahrenheit. The energy

value of electricity can also be expressed in Btu; the conversion factor used here

(9,700 Btu/Kwh) reflects the thermal content of the fuel (coal, oil, nuclear)

required to generate and distribute electricity. The use of this factor reflects

the extent to which new end uses of electricity deplete basic resources.



TABLE 5-3

ANNUAL STATE ENERGY

USE PER CAPITA*

Economic Sector Elec- Natural
California tri city Gas Gasoline Other Total

Residential 8 27 0 3 38 (16)

Commercial 9 10 0 2 21 (9)

Industrial 6 23 0 20** 49 (21)

Agricultural 1.7 0.2 1.4 0.9 4 (2)

Transportation 0 65 47# 112 (49)

Other*** ........ 7 (3)

25 60 67 73 231 100'

State Water Project
(1980 Water Year)

Hydroelectric generation 1.3

Puning power use 1.5

;et Power Use: 0.2

* Assumes 22 million population, in million Btu/capita.

** Principally consists of still gas, distillates, coal, residual oil, and biomass.

* Non-fuel petroleum products.

# Principally consists of aviation fuel, distillates, and residual oil.

## Hydroelectric generation was about 2,856 million kilowatt hours and pumping
power use was about 3,354 million kilowatt hours. 1980 is considered a typical
year for hydroelectric generation.

SOURCES: Office of Planning and Research/Department of Water Resources, 1978,
California Water Atlas; California Energy Commission, 1979, Energy
Choices for California: Lnokinq Ahead. Introduction to the 1979
Biennial Report.



California from petroleum (46 percent), 5.11.6 About 90 percent of the water

natural gas (26 percent), coal (10 per- supply of Solano County is used for agri-
cent), and nuclear, geothermal, or culture, and the remaining 10 percent for

hydropower (18 percent). /100/ municipal and industrial use. About one-
fourth of the supply is ground water

J.ll.3 Approximately 2,238 million kwh which must be pumped from wells. In Napa

of electricity were generated by the County, the supply to municipal and

Edward Hyatt and Thermalito power plants industrial users is about 65 percent of

during 1980 and were sold to three the total water supply and consists
California electric utilities. Hyatt- almost entirely ,f surface water. Agri-

Thermal ito generation occurs primarily cultural water, about 35 percent of the
during periods of maximum loads (on-peak total supply, is almost ent irelv ground

periods). The State Water Project water.

pumping plant energy requirement during

1980 was about 3,354 million kwh, which

was met by 618 million kwh from SWP 5.12 NOISE /103/

recovery plants and 2,736 million kwh

purchased from electric itilities. The
purchased energy was mainly obtained 5.12.1 High noise levels exist in a
from the ,itilities during periods of low number of areas in Solano County. Corn-

loads (off-peak periods). munitv Noise Equivalent levels (CNELs)
represent the average of all sound level

5.11.4 Municipal and industrial water reached during a 24-hour day, with aver-

use produces waste water which must be age figures adjusted to an equivalent

treated before it can be released. level that accounts for the greater

Energy use typical of activated sludge annoyance caused by nighttime noise.

treatment and tertiary treatment of muni-

cipal wastes are presented in Table 5-4. The densely developed urban areas in
Plant operations for both states of Solano County may have CNELs about 65
treatment are energy-intensive, and the dBA* (approximately the noise level of a

dollar cost of total energy expenditures vacuum cleaner at 10 feet), while quieter

-- direct and indirect -- is greater tha rural areas typically have CNELs in the

25 percent of all operating costs. /102/ range of 45 dBA.

5.11.5 Agricultural use of water for 5.12.2 On a countv-wide basis, noisy
irrigation is also energy-intensive, corridors generally follow highwav and

This is particularly true for nonlevel active railwav routes and aircraft take-

lands where the water must be pumped off and landinc pat t,,r . Vehicular

through sprinkler systems. Runoff from traffic is a major produicer of both day

irrigation is a small fraction of the and nighttime noisi, in rntst areas of the

applied water and is not treated as waste county. Along highways, peak noise
water. In contrast, most of the water levels are prodtced by truck traffic.

used by cities or industries becomes Noise levels are hivh along I'. S. Inter-

waste water which must he treated. Table state Highway Rotes 80, 505, 680, 141,

5-4 compares enerrv cost of irrigation and 220. For these hlihwav routes, CNELs

with the energy cost of waste water are 65 to 70 dBA on the road itself.

treatment. AgrictilturaI , rrminicipal , and Along smal ler State route&s such as High-
industrial use of water incur simi lar way 113, CNEL, drop to 50 dBA within

enerpV cost , tipon disclarge into the apprximatelv 50(1 fee't of th , road. How-

environment. ev,.r, aton, the inre" heavi lv traveled

*d-A:- decibils measured on the A-weighted scale which is st-,s it ivt t, the. trequencv

response, )f th, typical huiman e'ar at commonly encoint,,red nis, lv .
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routes such as 1-80, CNELs do not drop struction activities are temporary and

below 50 dBA for a distance of approxi- difficult to avoid, the noise standards

mately 5,000 feet from the roadway. are lenient relative to those for long-
term sources of noise.

5.12.3 Noise levels are high along

active railway lines, especially in areas

where these lines parallel nearby high- 5.13 VISUAL AESTHETICS

ways. The CNELs near active railway

lines are similar to those described

above for interstate highways. Aviation As previously discussed, there is a great

activity at Travis AFB is also a contrast between the eastern and western

principal noise source in Solano County. sections of the North Bay Aqueduct align-

Noise levels in affected areas are as ments. Visually, although the terrain is

high as 80 dBA. The affected area essentially level throughout the project

includes the Base itself and areas south area, the eastern portion is character-

of Fairfield to Grizzly Bay. ized by few trees and unrestricted open

views. The view of the western portion

5.12.4 The General Plans of Solano of the project site reveals urban devel-

County, Fairfield, and Suisun City have opment and the associated transportation
policies regarding maximum allowble noise and utility corridors (see Plates I

from construction equipment. Since con- through 10).
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6.0 ENVIRONMENTAL ANALYSIS OF ALTERNATIVE AQUEDUCT ALIGNMENTS

6.0.1 There are three general levels of 6.0.3 Cumulative environmental effects
analysis in the environmental review of are the focus of the third level of
the proposed action to construct the analysis. A cumulative effect is
Phase II facilities of the North Bay defined in the State Guidelines for
Aqueduct addressed in this chapter. The Implementation of the California Environ-
first level of analysis is concerned with mental Quality Act (Section 15023.5) as
the primary or direct environmental con- "the change in the environment which
sequences of the proposed action; in this results from the incremental impact of
case, the construction and operation of the project when added to other closely
aqueduct facilities along alternative related past, present, and reasonably
alignments through Solano County. As foreseeable future projects". The dis-
many impacts typically associated with cussion of cumulative effects in this
constructing and operating water trans- report is directed toward three major
port facilities are relatively minor, of public works projects either currently
short duration, and/or largely control- under construction or proposed in the
lable by some standard construction mea- project area that, when coupled with

sures, the focus of Section 6.1 will be North Bay Aqueduct construction, could
on those impacts which would be rela- significantly compound a number of
tively significant or characteristic of a environmental impacts.
particular alignment. To complement this

evaluation and reduce the length of dis-
cussion, segment maps (Figures 6-1 6.1 PRIMARY ENVIRONMENTAL EFFECTS
through 6-12) and photographic plates
(Plates I through 10) are included on the
following pages to illustrate site- 6.1.1 CONSTRUCTION IMPACTS
specific environmental information along
the proposed aqueduct alignment
corridors. 6.1.1.1 Environmentally Sensitive Areas

6.0.2 The second level of analysis
involves an evaluation of the secondary 6.1.1.1.1 There are several areas of
or indirect environmental effects of the geological concern in constructing the
proposed action. Secondary impacts aqueduct along the various alignments.
include the social, economic, and envi- All of the alignments would be suscep-
ronmental effects that would result from tible to seismic damage that could be
the additional population growth enabled associated with the Green Valley fault
by development of a new water supply system west of Cordelia (Figure 5-1).
source. Since the proposed capacity of Seismic events could also disrupt the
the North Bay Aqueduct would be 115 cfs aqueduct by causing liquefaction and
for all alignments the secondary impacts subsidence of underlying soils. The
associated with population growth would liquefaction potential is particularly
be essentially the same for each align- high in the area west of Fairfield and
ment. In some respects, the evaluation Suisun City (Routes 2-7) where a high
in Section 6.2 of secondary environmental ground water table underlies sandy
impacts overlaps with and refers to the agricultural soil (Figure 6-10).
analysis of water supply alternatives Although buried pipelines generally
included as Chapter 3.0 of this report. respond well under conditions of
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liquefaction, the pipeline could rise drainage systems in agricultural areas.
toward the surface and require reburial. This impact could be particularly evident

along the eastern portions of Route 1
6.1.1.1.2 Routes 2 through 7 to the near Cache Slough where land use is
South Cordelia Forebay would cross the primarily in irrigated agriculture
guisun Marsh near Thomasson and would be (Figure 6-1).
constructed on bay mud, a soft, compress-
ible material that could cause differen- 6.1.1.1.6 High ground water levels are
tial settling of the pipeline structure present in the eastern portions of the
(Figure 6-5). Route 7 would also cross Route 1 alignment near Cache Slough and
bay mud in the northeastern portion of in the southwestern portions of all the

the Marsh near Denverton (Figure 6-8). routes near Suisun City. In these areas
dewatering may be required during trench

6.1.1.1.3 In the eastern portions of the excavation. Extensive dewatering could
open canal Routes 2 and 6, the high clay cause some subsidence of surrounding
content of underlying soils could create ground levels.
the potential for shrink-swell problems
during construction (Figure 6-6 and 6-7). 6.1.1.1.7 Flood areas associated with a
Soils with a relatively high content of 100-year storm event occur along segments
silt, and consequently higher potential of all of the alternative alignments.
to generate dust and other particulate Flooding during construction could dis-
matter during excavation of the pipeline rupt construction activity, flood
and/or canal are found along Route 1 trenches, and deposit silt and other
northeast of Fairfield and along Routes 2 material in the trenches. If construc-
through 7 west of Suisun City (Figures tion across existing levees adversely
6-2 and 6-10). affected their stability, local flooding

hazard would be increased.
6.1.1.1.4 Many of the alignments cross
areas of prime agricultural soils (Class 6.1.1.1.8 Although none of the align-
I and II according to USDA Soil ments would directly pass through any
Conservation Service ratings) and vernal pools, it has been suggested that
construction of an aqueduct would disrupt aqueduct construction could indirectly
these resources (see Section 6.1.1.3). disrupt vernal pool hydrology by altering
The more significant stretches of prime the underlying soil strata. Recent test
agricultural soils crossed by the various borings taken along Route 2 have
alternative alignments include the indicated that because of the apparent
eastern and western portions of Route 1 location, depth, and impermeability of
and Routes 2 through 7 west of Suisun underlying clay layers in this area,
City (Figures 6-1, 6-4, and 6-10). construction of the aqueduct would prob-

ably not affect surrounding vernal pools.
6.1.1.1.5 Each alignment would intersect /l/ However, the extent and character-
numerous streams and drainage channels. istics of these subsurface clay layers
Route 1 would cross the most waterways along the other alignments have not been
(approximately 17), many of which are thoroughly investigated.
intermittent. The alignments for Routes
2 through 7 to the South Cordelia Forebay 6.1.1.1.9 Dredging activities in the
would cross Cordelia Creek (Plate 9b). vicinity of the three possible intake
Pipelines would be located beneath points would cause a temporary siltation
streambeds while canal alternatives would of the affected sloughs. This impact
be bridged over affected waterways in would be most severe along Calhoun Cut,
most areas, confining the stream drainage where nearly 170,000 cubic yards of
to a culvert. Construction of the material would have to be dredged along
aqueduct also has the potential to an approximately 3-mile reach. Cache
disturb subsurface irrigation and Slough would require about 30,000 cubic
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la. Lindsey Slough intake location looking east.

(See Figure 6-6)

lb. Lindsey Slough intake location looking south.

(See Figure 6-6)

PLATE 1



2a. Cache Slough intake location looking south.

(See Figure 6-1)

2b. City of Vallejo intake on Cache Slough looking south.

(See Figure 6-1)

PLATE 2



3a. Calhoun Cut intake location looking east.

(See Figure 6-7)

3b. Jepson Prairie near Calhoun Cut looking west along

Routes 2 and 2A. (See Figure 6-7)

PLATE 3



4a. Vernal pool near alignment for Routes 2 and 2A.

(See Figure 6-7)

4b. Site of proposed Travis pumping plant.

(See Figure 6-9)

PLATE 4



5a. Creed Road looking west along alignments

for Routes 4, 5, and 6. (See Figure 6-7)

5b Creed Road looking east along alignments

for Routes 4, 5, and 6. (See Figure 6-7)

PLATE 5
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6a. Denverton Creek along Route 7. (See Figure 6-8)

6b. Florida Street in Suisun City along common alignment
for Routes 2 through 7. (See Figure 6-10)

PLATE 6



7a. Cornmon alignment for Routes 2 thriuq! _7 in sun City
near Main Street. ',See Fiqurp 6-lO1

7b. Alignment for Route I through Fairfield.
(See Figure 6-4) 

P A E 7
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4-6.

8a. Alignment for Route 1 throuqh Fairfield.

(See FiqUre 6-4)

8b. Common alignment for Routes 2 throuQh 7 to
Niorth Cordelia Forebay near Cordelia qIill.

(SeFiqure 6-101)
PLA~TE 8



9a. Common alignment for Routes 2 through 7 to
South Cordelia Forebay in Suisun Marsh.
(See Figure 6-5)

9b. Common alignment for Routes 2 through 7 to
South Cordelia Forebay at Cordelia Slough.

(See Figure 6-5)

PLATE 9



Si ~o j Crel a Forebay location.

l~. North Cordelia Forebav location.
(See Fiqt~re 6-5)

PLATE 10
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oater Sh i p Channel . /5 / However , the euca I ypt us t re ts, ma!. Iv "u ' .. ,

,,nstruct ion of the aqueduct intake at the only s ini ticant shiai, t-r im i.-
this locat ion would add about 5 miles to animals graz inc, n thc sir ,uil! i i
the I ength of the aqueduct , increas ing lands.
cons t rict i on costs, energ v requirements

r it puimping, and operation and mainte- 6.1.1.1.17 All ft th,, ilt,.riit iv, 1,

nna ce, . T!n addit ion, the confluence of ments to the, South Cr,f,-lI ia .,r-. , wi,

tht. Ship Chnnel, Cache Slough, and Miner the exception of Knlt,- 1, -r.,s t,.
4 lokgh is cons idered a prime location for Suisun Marsh (Plateos (a .ini 1b R,.it

future wator-dependent industrial to the South Cord, ija F r,rh:,v w ,, ' I -

dev, I opment 5/ Development of this the Marsh at two lo( at i ,,s. ,- V-r i

tve near the aqueduct intake could have threatened and ,ndanve r,,,i sp,-, i
adverse consequences for water quality. including the saIt marsh iorvst .,-.

are either Slspect,-d or know!i to inti.ii~ i
.. l.l.15 Rotes 2, 2A, 4, 5, 6, and 7 the Marsh in thes, artas. iS.Ii In ',i -,

wil, cross the Jepson Prairie as defined is also protected bv Stia oiw, 'ii. t
by the State Parks and Recreation Depart- _jurisdiction of BCD)C anT th,. C-intv,
ment (Figures 5-4, 6-7 and 6-8 and Plate Solano (see Section 2.2.2), and his

lb ) Although the Route I alignment categorized into primary and se ,oiirv
skirts the "defined" prairie along the management areas. Rout ,s 2 t ir.,,,I ,, t
north, a recent vegetat ion survey indi- the North Cordelia FOrebay wood -,i'I
cated that this route crosses areas of the Marsh altogether (see i7 ir,. -

rlativelv undisturbed grassland (see
Appendix D). The area contains a number 6.1.1.1.1IS The proiect area is pr'l if

of species of plants and animals which with known and recorded ciIltiiral
have been officially listed as threatened resources, particiilarly ar,'loa,.lci ai
and endangered, including Solano grass sites. General areas of rIlot I v,.lv hi
and the Delta green ground beetle. Most archaeological sensitivity that ,ol
of these species are associated with the reveal additional archaeological sites
manv vernal pools that cover the area. during construct ion tO the aqueIuct
Construction of an aqueduct across any of include portions of the lindsev Slough
these routes would at least temporarily shoreline near the proposed intake Ioca-
disrupt this existing habitat; however, tion, along Route 7 near Denverton
Route 4 would be less disruptive due to Slough, in the Suisun Mlarsh area sar-
its direct use of Creed Road as a partial rounding Cordelia Hill, and in Green
right of way. Routes 2 and 2A would pass Valley (Figures 6-5, 6-6, 6-8, ()-10.-
through a more sensitive portion of the possible archaeological site has a~so
lepson Prairie (Plates 3a and 3b). been identified in the vicinity of

Route 2 north of Creed Road (Figure e,-7
6.1.1.1.16 Another impact associated Several historically significant
with an aqueduct traversing the Jepson structures are located in the project
Prairie and surrounding grasslands would area, including the Suisun-Fairfield
be the potential disturbance to existing Railroad Station in Suisun City and a
domestic grazing animals (i.e., .heep, small redwood barn in Green Valley
cattle). Sheep would be expected to be (Figures 6-5 and 6-10). Three specific
most disturbed by construction activity, areas of potential conflict with proposed

particularly during the lambing season aqueduct alignments and cultural
(March-April). In addition, construction resources have been identified followin.,
of an aqueduct along Routes 5 or 6 would a detailed invest igat ion (see Sect ion
necessitate removal of a number of large 6.4.1 and Appendix E).



6.1.1.2 Disruption of Social present additional problems. The Highway

Environment 12 Fairfield bypass, if completed prior
to aqueduct construction, would provide

some relief in east-west congestion.

6.1.1.2.1 Numerous roadways and rail-

roads would have to be traversed during 6.1.1.2.4 All alignments would require

construction of the aqueduct along any of crossing the Southern Pacific Railroad

the alignments (Table 6-i). Although mainline between the Bay Area and
many necessary crossings would occur in Sacramento. All alignments would also

rural areas or in locations with very low cross the Sacramento Northern line from
traffic levels, portions of all alterna- Sacramento to Collinsville at least once.

tive alignments would also pass through The Southern Pacific branch line through

some relatively congested urban areas. Cordelia to Napa would be crossed by all
Construction of the aqueduct along alignments to the South Cordelia Forebay.

Route I would require the highest number However, construction activity would not

of crossings and would pass through the be expected to seriously disrupt train

longest stretch of urban area (Fair- traffic.
field)(Plates 7b and 8a).

6.1.1.2.5 In addition to traffic disrup-
6.1.1.2.2 Even though the pipeline along tion, noise and dust generation would be
Route 1 would tunnel underneath major associated with construction of the aque-

arteries and intersections in Fairfield, duct. The impacts on surrounding areas

construction activities would create some would be greatest through urban areas,

circulation problems requiring temporary particularly the stretch of Route I

rerouting of traffic in certain residen- through Fairfield, where residential

tial areas (Figures 6-3 and 6-4). neighborhoods, a hospital, rest homes,
Depending on the duration and type of and other sensitive receptors occur near
construction, collector streets crossed the proposed right of way (Figure 6-4).

by the aqueduct would be narrowed to one People in residences closest to aqueduct
lane. Construction activity along construction could be subjected to spo-

Route I adjacent to Interstate 80 south- radically high noise levels (up to 78 dBA
west of Fairfield would temporarily with open windows). /8/ Construction of
affect access at Rockville, Green Valley, the aqueduct along Route I through

and Suisun Valley Roads (Figure 6-4). Fairfield could coincide with the devel-

opment of the proposed linear park svs-
6.1.1.2.3 Serious traffic impacts would tem, compounding traffic, noise, and dust

also be associated with construction of impacts (see Section 6.3, Cumulative
the aqueduct along the common alignment Environmental Effects). The first phase
for Route 2 through 7 in Suisun City of park development is currently under
(Figure 6-10 and Plates 6b and 7a). East construction and is scheduled for comple-

of Suisun City, construction activity tion later this year. DWR plans call for
would affect traffic on Highway 12 both mitigation of any adverse effects on the
because of material and equipment trans- linear park project. The linear park

port, and because this alignment is bikeway could logically be extended
parallel to Highway 12 west of Walters easterly to Peabody Road over the buried

Road. Scheduled widening of Highway 12 North Bay Aqueduct.

in this area may immediately precede the
period of aqueduct construction. Within 6.1.1.2.6 Noise and dust generated dur-

Suisun City, Florida Street would be dis- ing aqueduct construction would also dis-

rupted as would Mulberry, Alder, Cedar, rupt residents of Suisun City in the
and Main Streets at aqueduct crossing vicinity of the common pipeline right of

locations. Construction traffic on the way for Routes 2 through 7. However, the
local streets in Suisun City would length of disruption through this urban

area would be considerably less than

1 ;;jd



that for Route 1. Construction activity major utility corridors, including large

associated with the Highway 12 bypass water and sewer mains, gas lines, and

could add to the impact of aqueduct fuel lines (Figure 6-10). There are only

construction and extend the degree of limited times of the year when the major
impact on surrounding neighborhoods. gas lines can be shut down for reloca-
Construction near the Suisun Elementary tion. /11/ In addition, Suisun City is
S chool may cause temporary and sporadic committed to relocate all of these utili-

noise increases and possible safety ties in the near future to coordinate

problems to students walking to and from with the construction of the Highway 12

school. bypass. If this construction precedes

that of the aqueduct, these utilities may
6.1.1.2.7 In rural areas to the east of have to be relocated a second time.

Fairfield and Suisun City, noise genera-

tion could disturb sheep and other 6.1.1.2.9 Other portions of the align-
domestic animals in the vicinity of con- ments which could significantly conflict

struction work but would have little with utility corridors include major gas

additional effect on the sparsely popu- lines in the eastern portion of project

lated area. Pile-driving activities area as well as southeast of Cordelia
associated with the construction of pump Hill along the common alignment for

stations on Cache, Calhoun Cut, or Routes 2 through 7 to the North Cordelia
Lindsey Slough would be an especially Forebay and two large electric towers

acute source of noise, with noise levels (230 and 500 KVa) which lie directly in

reaching 106 dBA up to 50 feet from the the proposed right of way for Route 6

site. /9/ Dust generation would be most along Creed Road (Figures 6-7, 6-10 and
severe along portions of Route I east of Plate 5). Paralleling Creed Road in this
Fairfield and the common alignment for vicinity are also telephone and electric

Routes 2 through 7 west of Suisun City, transmission lines.

where the soils contain a relatively high
amount of fineparticle silt (Figures 6-2

and 6-10). In addition to dust genera- 6.1.1.3 Commitment of Resources

tion, local air quality would also be

temporarily degraded by construction
machinery exhaust. Although expected 6.1.1.3.1 Energy and land would be the

emissions from the machinery would be principal resources committed during
less than 1 percent of total Solano construction of the aqueduct. The total

County vehicular emissions, the diesel energy use required for aqueduct con-

fumes could be annoying, particularly struction along the alternative align-

where residential areas are close to pro- ments would range from 1 to 2.5 trillion

posed aqueduct corridors. BTU. The estimate includes both the

amount of diesel fuel required to operate
6.1.1.2.8 Construction of the aqucduct construction machinery and the amount of

along the alternative alignments would energy required to manufacture the

also require the crossing of numerous necessary steel and concrete. Construc-

utility and service lines. Route 1 con- tion of the aqueduct along Routes 1, 3,
struction, with its extensive segment and 7 would generally require more energy
through Fairfield, would encounter a due to the longer length of the pipeline
number of minor water and sewer lines and needed for this right of way.

a few relatively major ones (Figure 6-4).
A problem with crossing some of these 6.1.1.3.2 Land would also be consumed
utilities could arise due to the depths during construction of the aqueduct. For

they have been placed. /10/ Construction pipeline routes, permanent changes in the
along the common alignment through Suisun use of the land would occur only where
City, however, would transect several pump stations or other above-ground

| . 1



auxiliary facilities are required. of an aqueduct. Some of the measures
On-site disposal of dredged material also performed as a standard of practice
consumes a substantial amount of land in during construction include provisions

the vicinity of intake locations, par- for special support structures (i.e.,
ticularly on Calhoun Cut and Cache piles) for pipeline underlain by bay mud,
Slough. Temporary alteration of land use installation of flexible piping and
would occur in an 80-foot wide right of joints at known earthquake fault cross-
way for a buried pipeline route. ings, provisions for "blow-off" valves at

all waterway crossings, treatment of
6.1.1.3.3 A commitment of significant clayey soils to reduce shrink-swell
resources would occur with an alignment potential, geological testing of levee
along Routes 2 and 2A. The Nature Con- stability prior to placement of intake
servancv has recently purchased 1,500 and pump structures, and watering of
acres of the Jepson Prairie in the Dozier exposed soils during periods of high
area along the Sacramento Northern Rail- winds. Other mitigation features already
road line with the intention of maintain- incorporated into construction planning
ing it as an ecological preserve. The include placing pipeline entirely under-
propertv includes part of Calhoun Cut neath streams and waterways and tunneling
east ,f the proposed diversion points for the aqueduct under major roads and inter-
Routes 2 and 2A. /12/ Another area sections. Construction hours would be
immediatelv to the south and west of the modified within urban areas to meet any
Nature Conservancy property has been applicable local noise standards.
tinder consideration by representatives of
the Natural 1ant and Water Reserve System 6.1.1.4.2 The State Parks and Recreation
within the 1'niversitv of California. Department has stipulated that compensa-

tion acreage along Routes 2 and 2A and
6.1.1.1.4 For the open canal routes (2 possibly along Routes 4, 5, and 6, if
and h) a 60-foot wide right of way corri- selected, would have to be purchased by

dor would constitute a permanent change the Department of Water Resources to
in oxisting land use. The presence of an mitigate adverse impacts on the Jepson
open canal would also permanently sep- Prairie (see Section 2.2.5). Were the
arate cont iguous farmland and make it aqueduct to be built on Route 2 or 2A,
more difficult to farm economically. Parks and Recreation would request the
Prime agricultural soils cover extensive purchase of at least 3,000 acres of the
areas that would be traversed by the surrounding Jepson Prairie. Were Route
alternative alignments, particularly 4, 5, or 6 chosen, Parks and Recreation
northeast of Fairfield along Route 1 and would require test borings to determine
west of Suisun City along the common the extent and nature of the underlying
alignment for Routes 2 through 7. To the claypan layer and, depending on the
extent that orchards and vineyards are results of the borings, the purchase of

disrupted during construction of the up to 1,000 acres of surrounding prairie
aqueduct, the impact on agricultural land might be requested.
would be more lasting since at least
5 years would be required for these crops
to resume full productivity. 6.1.1.5 Possible Mitigation Measures

6.1.1.4 Planned Mitigation Measures 6.1.1.5.1 In addition to those mitiga-
tion features described above and
included in current prolect planning,

6.1.1.4.1 Numerous mitigation measures several other mitigation measures should
that could alleviate some of the poten- be incorporated to further reduce the
tial problems discussed above are inher- adverse effects associated with aqueduct
ent in or "built into" the construction construction. Alignments to which the



mitigation measures would apply are preproject condition and extend linear

indicated in parentheses. park bikeway over some of the railroad
right of way segments of Route 1.

Construction activity in stream areas

should employ special erosion control Disrupt only one Interstate 80 access

measures to lessen the possibility of road southwest of Fairfield at a time.

increased sedimentation in the streams (all alignments to North Cordelia

such as covering storage piles of mate- Forebay)

rial, controlling truck movements near
creeks to avoid spilling material into Avoid material transportation and

the streams, and revegetating graded street movement of heavy equipment

creek slopes before winter rainfalls. during peak traffic hours. (all)

(all)
o Coordinate aqueduct construction along

o Revegetate construction-disturbed areas the common alignment for Routes 2

overlying pipelines or along canal through 7 with Highway 12 improvements

banks as quickly as possible to reduce between Marina Boulevard and Walters

erosion potential and dust generation. Road in Suisun City. (Routes 2

Native vegetation should be employed to through 7)

the maximum extent practicable. (all)
o Construction along the common alignment

o Continue to monitor ground water levels on Florida Street in Suisun City should

in the vernal pool area to be sure the be done block-by-block to avoid com-

pools would not be adversely affected pletely limiting access for longer
by a Route 2/2A alignment. (Routes 2 periods. (Routes 2 through 7)

and 2A)
o Consider tunneling under Main Street to

o If a canal is the chosen alternative, prevent north-south traffic restric-

consult the Solano County Flood Control tions in Suisun City. (Routes 2

and Water Conservation District and the through 7)

U. S. Army Corps of Engineers to

establish a detailed alignment that Construction near sensitive agricul-

would not interfere with floods. The tural areas should be scheduled during

canal banks could be used to retain the nongrowing season. (Work during

floodwater. (Routes 4 and 6) the period immediately following

harvest would reduce potential particu-

o Determine the temporary and permanent lates impacts on the crops while avoid-

impacts of extensive dewatering on the ing potential erosion problems from

ground water levels. If ground subsid- heavy rains.)(all)

ence occurs during the construction,

protect any existing structures from 0 Place gravel on temporary access roads

damage due to dewatering. Solano to reduce particulate generation near

County and Suisun City could require sensitive receptors. (all)

the contractor to post a bond for pro-

tection of existing structures. (all) 0 Cover stock piles of dirt to reduce

particulate generation near sensitive

" Along Route I within Fairfield, limit areas. (all)

construction across traffic corridors

to one north-south, and one east-west Intensive construction activities

street at a time, if possible. through sheep-grazing lands should be

(Route I) avoided during March and April to
minimize disturbance to sheep during

o Restore any disrupted segment of the lambing season. (Routes 2 through 7)

Fairfield Linear Park to its



Compensation for any displaced riparian where more irrigated farming occurs

habitat, particularly along Calhoun Cut (Figure 6-1).
and Lindsey Slough, will be required by
the U. S. Fish and Wildlife Service and
the California Department of Fish and 6.1.2.2 Impacts on Surface and Ground
Game. (all) Water Supplies/Quality

For open canal alternatives, animal
escape ramps will be required along 6.1.2.2.1 The main impact and, in fact
fenced areas by U. S. Fish and Wildlife the primary purpose of the North Bay

Service and Department of Fish and Aqueduct, would be to directly supplement
Game. (Routes 2 and 6) existing surface supplies (and indirectly

supplement ground water supplies) in
Test borings would be required along Solano and Napa Counties. Although the

Creed Road if Routes 4, 5, or 6 are Delta water supply would be of substan-
selected to determine the extent and tially lower quality than most existing
nature of the underlying clay pan layer supply sources, it would still meet cur-
and to determine the possibility of an rent State and Federal safe drinking
adverse effect of aqueduct construction water standards.
on surrounding vernal pools. (Routes
4, 5 and 6) 6.1.2.2.2 Several water agencies sched-

uled to receive North Bay Aqueduct water
If any archaeological remains are have expressed concern about the added

encountered during trench excavation, treatment costs that would be associated
construction should cease and a regis- with the new supply (see Section 5.8.4).
tered archaeologist or member of the The City of Vallejo has noted a 15 per-
Solano County Native American Organiza- cent higher alum requirement (alum is
tion consulted. (all) used to help remove suspended solids from

drinking water) in its Travis AFB water
treatment plant, which treats only Cache

6.1.2 OPERATIONAL IMPACTS Slough water, compared with its Fle.ming
plant, which treats a blend of Delta
water and Lake Berryessa water. /13/

6.1.2.1 Impacts on Farmland
6.1.2.2.3 Water agencies have also
expressed concern regarding drinking

Operation of the aqueduct would have a water quality, particularly with respect
few significant effects on agricultural to total dissolved solids (TDS),
land use. After the pipeline is in trihalomethanes, and pesticides. Based
place, most agricultural uses would not on limited existing data, water quality

be affected by its operation. However, appears to be somewhat better in Lindsey
repair and maintenance activity could Slough as compared with Cache Slough.
have short-term, localized effects simi- The data also indicate that water quality

lar to initial construction impacts (see in Cache Slough may be deteriorating at a
Section 6.1.1.3). Because permanent faster rate than in Lindsey Slough (see
structures could not be built over the Appendix C). Still another consideration
pipeline right of way following aqueduct is the fact that the watershed draining
construction, irrigation and drainage into Cache Slough is characterized by
facilities could be constrained in the more intensive agriculture and urban
vicinity of the right of way. This development than the Lindsey Slough
effect could be most significant along watershed. Furthermore, projections for
the eastern portion of Routes 1 and 3 future land use indicate that this con-

trast is likely to increase over the
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next 20 years (see Section 5.2.1.3). The not be able to fully deliver entitlement
City of Vallejo has noted a significant requests after the early 1980s (Figure
increase in the amount of suspended 6-13). This inability will be worsened
solids in its existing water supply from if the NBA is in operation. To fully
Cache Slough. /14/ meet its delivery schedules, the SWP will

have to add new facilities to increase
6.1.2.2.4 The specific impact of the project yield. Incremental cost of water
aqueduct on the hydraulics and water from various of the proposed new facil-
quality in intake sloughs during opera- ities ranges from about $100 to $600
tion has been analyzed with the aid of per acre-foot.
computer-based numerical models (see
Appendix F). Assuming that the net Delta 6.1.2.3.3 Two Delta water projects have
outflow remained the same (i.e., North been proposed in southern Solano County,
Bay Aqueduct diversions were compensated neither of which would have a noticeable
for by additional releases to the impact on the North Bay Aqueduct. The
Sacramento River), water quality in both Suisun Marsh project, the first phase of
Cache and Lindsey Sloughs would actually which has been constructed, involves a
improve slightly during low flow sunmmer plan to reverse the general circulation
periods because better-quality Sacramento patterns in Suisun Marsh to help maintain
River water would be drawn more directly current water quality conditions. In
into these areas. Water current veloci- conjunction with this project, the possi-
ties in both slough channels would bility of enlarging the North Bay Aque-
increase in an upstream direction to a duct to provide an additional supply of
slight degree under these same condi- fresh water to the Marsh has also been
tions. Average current velocities would considered (see Section 3.3.1.2). PGandE
be expected to increase more substan- is considering the construction of a
tially with an intake on Calhoun Cut, due coal-fired power plant in Collinsville
to its more narrow channel that would use water from Montezuma
configuration. Slough. However, this proposal has

recently been delayed for at least two
years, primarily due to reduced demand

6.1.2.3 Impacts on Delta/State Water for electricity.
Project

6.1.2.3.4 Senate Bill 200, passed by the
Legislature and signed by the Governor in

6.1.2.3.1 The maximum proposed diversion 1980, authorizes construction of the
of 115 cfs for the North Bay Aqueduct Peripheral Canal as part of a comprehen-
would have no signficant effect on net sive program of water conservation and
Delta outflow. The water diverted would augmentation of SWP water supplies. The
come from high, excess flows; either by potential impacts of the operation of the
direct diversion in winter when these Peripheral Canal were investigated with
flows are occurring, or by storage of the the aid of DWR's Delta hydraulic model.
excess flow for release and diversion in The Peripheral Canal assumptions used for
periods of lower flow. the model run were based on the critical

year flow conditions for August from DWR
6.1.2.3.2 The State Water Project oper- Bulletin 76. Other flow and boundary
ates on a "pool concept". In this con- conditions were as reported in WRE's
text, the North Bay Aqueduct would have study for the State Water Resources
the effect of increasing the number of Control Board (Appendix C). In addition,
contract users who would share the State the requirement for a minimum flow of
Water Project water supply pool. Recent 1,000 cfs in the Sacramento River at Rio
Department of Water Resources projections Vista (Decision 1485) were also assumed
have indicated that under dry period con- in the model run.
ditions, the State Water Project would
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The investigation indicates a flow 6.1.2.3.5 In order to guarantee protec-

reversal in the lower end of Cache Slough tion of water quality in the Delta under

due primarily to high agricultural with- most conditions, DWR has taken several

drawals from the upper end of Cache recent actions. The State Water

Slough and the Deep Water Channel. How- Resources Control Board, through its

ever, the requirement to maintain the Water Rights Decision 1485, has estab-

1,000 cfs flows at Rio Vista will insure lished minimum water quality requirements

the availability of good-quality water (as measured by salinity) in specified

within the region of the North Bay Aque- locations throughout the Delta. Based on

duct. Consequently, the modeling study information provided by DWR, Decision

does not indicate a significant impact on 1485 requires both the State Water Proj-

the hydraulic water quality conditions in ect and the Central Valley Project to

the region of the proposed diversion maintain minimum flows of 1,000 cfs at

resulting from the operation of the Rio Vista. In planning for the State

Peripheral Canal. Water Project, DWR has recognized its
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responsibility to prevent the degradation invertebrates such as the opossum shrimp
of water quality in the area per Decision would readily pass through the screens
1485 and has indicated its full inten- and into the intake system.
tions to maintain current water quality
standards throughout the Delta. In addi- 6.1.2.4.3 While the importance of
tion, DWR has negotiated agreements with Lindsey Slough as a spawning and nursery

several Delta water agencies, essentially ground has not been established, some
guaranteeing its water quality during small fish have been collected there.
operation of SWP facilities under most Even though no specific fish data are

conditions. Since D-1485, the Department available for Cache Slough or Calhoun
of Water Resources has signed an agree- Cut, it is expected that these waterways
ment (January 1981) with the North Delta would be less important as fishery areas
Water Agency to assure dependable water than Lindsey Slough. Lindsey Slough fish
supply and suitable quality to Delta samples indicated that a relatively large
water users. The standards established number of small striped bass fry, a major
by D-1485 are currently being maintained sport fish in the Delta, would pass

at Rio Vista. In addition, under opera- through the proposed fish screens.
tion of the Peripheral Canal, an agree-

ment between DWR and the Department of 6.1.2.4.4 Even if aquatic organisms are
Fish and Game would require specific flow not taken into the aqueduct system, it is
standards at Rio Vista consistent with possible that the intake screens will
the Standards of D-1485. concentrate these organisms in the vicin-

ity of the diversion. Studies conducted
at other SWP diversions have shown that

6.1.2.4 Impacts on Fish and Wildlife predator species tend to concentrate

around fish release points and consume

more prey items than in normal areas.
6.1.2.4.1 The principal effect of the /16/ The location of the intake on
diversion for the North Bay Aqueduct on Calhoun Cut could aggravate this problem,

fisheries will be to remove fish and since the site is at the end of the

other aquatic organisms along with the slough.
water. The proposed placement of fish
screens (3/32-inch welded wedge-wire 6.1.2.4.5 Periodic maintenance dredging

slotted screen) will prevent the larger required to keep the intake channels
organisms from being entrained into the clear would temporarily degrade water
aqueduct system. Impingement of larger quality by stirring up bottom sediments.
organisms against the screens could Although this would be expected to have a
occur; however, the projected approach relatively minor, short-term adverse
velocity (not more than half a foot per effect on local aquatic organisms, the

second) at the intake, should be low degree of impact would, in part, be
enough to enable most fish to swim related to the frequency and magnitude of
against the current, required dredging operations.

6.1.2.4.2 All king salmon fry, American 6.1.2.4.6 The implication of operation
shad as small as 22 mm, and striped bass of the North Bay Aqueduct on wildlife in
as small as 17.6 mm should be excluded eastern Solano County would be minor.
from the aqueduct by the screens. /15/ However, attraction of wildlife to the
The screens cannot be practically aqueduct intake structures would be
designed to retain any smaller organisms expected due to the increased concentra-
since clogging would occur too rapidly. tion of fish species in these locations.
Many planktonic organisms, including Fish release points would also tend to

smaller larval fish, fish eggs, and small



attract wildlife predators. In the event point (or at Travis in the case of Routes

of an open canal, wildlife could be 2 and 6) would primarily work against

expected to make use of this additional friction. Routes 2 and 6, which would

water habitat, use a canal rather than a pipeline
between the diversion point and the
Travis pumping plant, would use less

6.1.2.5 Energy Use energy for pumping. This is primarily
because the open V-channel design of the

canal would offer less friction and thus

6.1.2.5.1 Electrical power used for require less pumping than a pipeline (see
pumping water through the aqueduct would Table 6-1). This advantage is not

reach 15 to 20 million kwh (0.15-0.19) affected by the reduced energy use which
trillion Btu) per year by the year 1990, Route 1 would require for the secondary
when use by Solano County is expected to distribution system.

reach full entitlement (see Table 4-1).
6.1.2.5.4 Pipe sizes for the proposed

This maximum power use is 264-351 Kwh/ aqueduct were selected by DWR using the

acre-foot (2.6-3.5 million Btu/acre- capitalized electrical power cost for
foot)(see also Table 5-7). This range is pumping derived from a rate of $0.055/kWh
based primarily on overall route length in January 1981 with an annual escalation

and whether the use of a canal or rate of 10 percent and an annual interest
pipeline is involved. Among alignments rate of 9.5 percent.

proposed entirely as a buried pipeline,
Route 1 would require the highest annual 6.1.2.5.5 The energy cost associated
energy requirements and Route 2 the with the secondary distribution system
lowest. The open canal routes, 2 and 6, from the aqueduct to the various water

would use the least energy during contractors is important. Estimates of

operation because of lower pumping power energy cost for the secondary distribu-
needs. tion system to Vacaville, Fairfield, and

Suisun City indicate a substantial say-
6.1.2.5.2 The consumption of electrical ings for Route 1 in comparison to the
power associated with the North Bay Aque- other more southerly routes (see Table

duct would represent about a 0.2 percent 6-1).

increase in the amount presently used for
pumping by the State Water Project. Con-
struction energy for the aqueduct, 6.1.2.6 Disposal of Dredged Material
including the energy required to manufac-
ture materials, would be three to eight
times greater than the annual operating 6.1.2.6.1 Maintenance dredging to clear

energy, as shown in Table 6-1. Substan- intake channels could generate a substan-

tial amounts of energy would also be tial amount of material requiring dis-
required if off-site disposal of dredge posal. Dredging requirements for an

spoils became necessary, particularly intake on Calhoun Cut (Routes 2 and 2A)
with an intake on Calhoun Cut or Cache would be the greatest because of the
Slough. required length and dimensions of the

channel (Figure 6-7). Cache Slough in
6.1.2.5.3 About 75 percent of the elec- the vicinity of the proposed intake for
trical power used by the project would be Routes I and 3 would also recuire a sig-
consumed by the Cordelia pumping station. nificvnt amount of dredging (Figure 6-1).
Almost al.l of this power would work The existing intake structure for the
against gravity, to lift the water to a City of Vallejo on Cache Slough has
surge tank in Napa County. In contrast, required increasingly frequent drodginR.
the pumping station at the diversion As a general estimate the frequency of

dredging required for the North Ray

ii . • , ,. I II i tI I tI '.



TABLE 6-1

ESTIMATED ENERGY USE OF AQUEDUCT
AND SECONDARY DISTRIBUTION SYSTEMS IN 1990

(Trillions of Btu)

Secondary

Aqueduct Distribution Total

ANNUAL OPERATION

Electric Pumping
Route 1 0.19 (19.8 million Kwh) 0.01 .20

Route 2A 0.16 (16.3 million Kwh) 0.04 .20

Route 2 0.15 (15.3 million Kwh) 0.04 .19

Route 6 0.16 (16.5 million Kwh) 0.04 .20

Routes 3, 4, 5, 7 0.17 (17.6- 18.3 million Kwh) 0.04 .21

CONSTRUCTION

Diesel Fuel and
Ma terials *** + 1.-+.

Route 1 1.0- 2.5 , 0.2- 0.6+ +  1.2- 3.1
*** + 1. - .

Routes 2-7 1,0- 2.5 , 0.5- 1.3++  1.5-3.8

* Estimates of Kwh supplied by DWR (1 Kwh = 9,700 Btu).

** Based on an assumed cost of 5 cents/Kwh and Table 4-4. Includes
Vacaville, Fairfield, and Suisun City.

*** Based on estimates supplied by the DWR.
+ Estimate of energy costs of manufacturing steel or concrete (CEC, 1979a).
++ Assumes the same ratio of Btu's to constuction cost as for the project

and the cost estimate of Table 4-4.

NOTE: Assumes Routes 2- 7 to South Cordelia Forebay. Routes 2- 7 to North
Cordelia Forebay would have somewhat higher pumping requirements.



Aqueduct at Cache Slough or Calhoun Cut 6.1.2.7 Public Safety

would be approximately once every
5 years. /17/ Initial dredging

requirements for an intake on Lindsey 6.1.2.7.1 As discussed in Section 5.10,

Slough (Routes 4, 5, 6, and 7) would be a number of drownings have occurred over
considerably less than that for Calhoun the years in the many miles of open water
Cut or Cache Slough (Figure 6-6). It is canals in California. These drownings

also probable that dredging frequency have occurred despite the fact that fenc-
would be less on Lindsey Slough, with an ing is typically provided when canals
estimated frequency of once every 10 pass through higher-density urban areas.

years. Routes 2 and 6 of the North Bay Aqueduct,

which would include open canals from the
6.1.2.6.2 DWR is investigating the pos- intake location to the Travis pumping

sibility of purchasing land adjacent to plant, would be fenced along their
the proposed intake structures for the entire length. Nevertheless, some people
storage and drying of dredged material, would undoubtedly find their way into the

The amount of area needed for disposal of open canal segments, and a few of these
dredged material would vary considerably, might drown (perhaps one drowning every 3
depending on which intake is selected, or 4 years).

An intake location on Calhoun Cut would
be expected to require a significantly 6.1.2.7.2 The buried pipeline segments
greater amount of land for disposal than of alternative alignments would present

an intake on the other sloughs. After little public hazard during operation.
drying, the material could be used for However, above-ground structures associ-
dike reinforcement or as a soil amend- ated with the pipeline (i.e., blow-off

ment. However, it is possible that pipes) could be a safety hazard for chil-
public health considerations could limit dren attempting to climb them. This

the degree to which the dredged material would be a more significant problem in

could be reused. urban areas, particularly through Fair-

field, where the linear park system along
6.1.2.6.3 If off-site land disposal is the abandoned Northern Sacramento right
required, the nearest certified disposal of way seems certain to attract large
site would be on the western tip of Grand numbers of school-aged children.

Island southeast of the intake locations.

This disposal site, which would probably
be best reached by barge, is approxi- 6.1.2.8 Aesthetics

mately 9 miles from the proposed Lindsey
Slough intake point, 10.5 miles from the

Cache Slough intake point, and 13 miles Once construction has been completed, the
from the Calhoun Cut intake location. A visual consequences of the aqueduct would

problem with this site, owned and oper- be minimal. Major above-ground struc-
ated by the Army Corps of Engineers, is tures, including pumping plants, terminal
that it has uncertain capacity to handle reservoirs and the surge towers would he
amounts of more than 50,000 cubic yards. located in the more sparsely populated
/18/ Another disposal site, almost rural portions of Solano County. The
equally distant to the proposed intake Travis pumping plant and the 40-foot high

locations as the Grand Island site is a surge tower along Creed Road would be
site north of Rio Vista owned by the visible to travelers along Highway 12.
State Reclamation Board. This site has The proposed intake locations are iso-
more capacity than the Crand Island site lated and would not constitute a visual

and can he reached by truck. Since the intrusion to most County residents.
site is controlled by a State agency,

this would probably be the preferable
off-site land disposal location for North
Bay Aqueduct dredged material.



S1 .2.4 Planned Mit igat ion Measures Annual crops wil l be cons idered tor
right of way replanting follewi n

aqueduct construct ion to minimize

6.1.2.9.t Mitigation features inherent future maintenance conflicts.

in current aqueduct operat ion plans have
been mentioned in the preceding sections. 0 Studies will be conducted in th)e slough

To insure the beneficial effect on intake finally selected as the diversion point

slough water quality predicted by model- to obtain specific baseline information

ing studies, DWR is committed to provide on fish spawning areas and nursery

for additional upstream releases from the grounds and their sens it jvi t v to the

SWP to compensate for North Bay Aqueduct diversion.

withdrawals. Any potential impacts on

total Delta outflow would also be 0 An invest igat ion could be c ondcii cted of

reduced by this operating procedure. In the overall cost ettectiveos, -

addition, potential adverse consequences developing stora,- facilit ies ,r anue-

Of the proposed Peripheral Canal would be duct water in orlor to mitniz,, thkw use
further alleviated by water quality of power for pumpin, durinc_ the hours
agreements among DWR and v-rious Delta of peak electricitv demand. p-or )pen

water agencies canal Routes 2 and b, thoe nak hour
electricity use ot the diversiOn ,int

6.1.2.9.2 To minimize anv damage to Pumping station mav N- reilicd 1:
fisheries in the intake sloughs, fish ut ilizing the tp , the 1 -:ot

screens would be provided. The fish deep canal as -t ira o The top i'oot of

screens have been designed with a rela- the ca-ial would ;toro about I acre-

tively fine mesh size and low approach feet compared to the ave - e hourly
velocity to minimize entrainment and flow of water thro 1h h, ci edct at

impingement of aquatic organisms. full entitlement of ahot

6.5 acre-feet.

6.1.2.9.3 Impacts associated with the

disposal of dredged material could be 0 Prior to 19Q0, '11,' li ', .1, !

significantly reduced if on-site disposal be operatinv h.l, w s'na v ti, .iver-
to store, dry, and recvcle the material sion point pump ic' citit em i

is achieved. lowever, the amount of operated primarily ilurinc tic mio,.rs

dredc inv required for Calhoun Cut would high tide to reduje the o oecit ion th,

probably make on-site disposal unaccept- water must b( ptimned int ti;,o canal Ind

able because of the amount of private minimize onorev co,.qvimnt ion.
land which would have to be purchased and
the- iinplic ations on the Jepson Prairie. 0 Conduct compr,,h,,nsiwk wait..r qu lity

studies ( i .,. , inor vanic and organic

chemicals) in Cache and L-indo-e louehs
6. .2.10 Other Mit igat ion Measures in the vicinity of the proposo,,, intake

locations to fl l% d, rermine ,mnara-

tive suitability as i cuIrreit and
In addition to those mitigation features future drinkino water soiurce. orc'anic
:lroadv inclulod in current planning, chemical lee, s and sediment loadings

sev,,ral other mitication measures will be should be paramotors t part ihebr
cons iderod dur ing operat ion of the aque- concern.*

dct to minimiz,, any adverse envi ron-
mentall ,ot fts.

*rDw- -has rTcentlv-ind icated an intent ion to conduct a on.-ve-tr w.i.r o 'in Iit

samp inic ,rogram in several locat ions of Cache and Li ndIs,,v S1 otiih . /I

6-d



6.2 SECONDARY ENVIRONMENTAL EFFECTS 6.2.1.4 In Solano County, adopted
general plans also project a desired

level of growth which, in general, is
6.2.1 RELATIONSHIP OF WATER SUPPLY TO controlled less rigidly than in Napa

POPULATION GROWTH County. These plans assume, among other

things, the availability of future North

Bay Aqueduct water supply. Limitations
6.2.1.1 The provision of additional on discharge of sewage treatment plant
water supply in an area where it would effluent may affect the outlook for
eventually become limited can have a growth in Solano County, but local
direct effect on population growth. If officials are working on this problem,
economic conditions are favorable, and a solution satisfactory to the
removal of the water supply constraint by Regional Water Quality Control Board mal,

developing new sources of supply or sig- be expected.
nificantly reducing demand would permit

additional population growth. The degree

of this population growth would depend on 6.2.2 ENVIRONMENTAL CONSEQUENCES OF
a variety of local and regional factors, GROWTH

particularly local attitudes, policies,

or regulations regarding growth
management. 6.2.2.1 Population growth inevith.blv

affects the environment. Congested
6.2.1.2 The magnitude of the effect on roads, dirtier air, more noise, and
population growth of an increment to strains on public services may be
water supply depends on the level of expected. The extent to which these
demand for residency in the area that problems are anticipated largely leter-
receives the new supply and the presence mines the severity of their overall

or lack of other controlling factors, impact.

such as land availability, dwelling unit
vacancy rate, availability of sewer ser- 6.2.2.2 Environmental effects of growth
vice, and the growth policies of local may be placed in three categories. In
government. the first category, impacts would be gen-

erally proportional to growth. These
6.2.1.3 Napa County and some of its types of impacts would include exposure
incorporated cities have growth manage- to seismic hazards, energy and land con-
ment policies that could temper any sumption, total vehicle miles traveled,
impetus the North Bay Aqueduct might give regional air quality degradation, and
to population growth. A ballot initia- most social and economic factors (e.g.,
tive approved by Napa County voters in construction industry stimulation).
November 1980 requires the Board of

Supervisors to adopt a growth management In the second category, impacts would be
system no later than August 1981. Under proportional to population growth which
this system, which derives from the occurs only in certain areas. Among
county general plan, growth would be these impacts would be exposure to flood-
limited to a rate comparable to the rate ing hazards, conversion of prime agricul-
of increase in other Bay area counties, tural soils, and many ecological effects.
or I percent annually, whichever is In the final category, effects would be
lower. However, the City of Napa entirely site-specific, such as archaeo-
recentl v removed residential development logical resourcps and threatened and

controls, endangered species.
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maximum physical canacitv could result in begun. Potent ial construction conflicts
a theoretical maximum total water supply with the North Bay Aqueduct (Routes 2
of about 76,000 acre-feet/year. This through 7) and the bvpass would include
means that it is hvpothet ically possible disrupt ion to recentlv relocated major
that an additional 13,500 acre-feet of utility lines and compounding or extend-
water could be made available to Napa ing the period of general construction
and/or Solano Counties. Such a circum- impacts.
stance would enable support of a greater
number of persons. However, this situa- 6.3.4 The construction of Fairfield's
tion is only hypothetical and would be Linear Park system has also begun, with
tempr d by exist ing regu lt ory on- Phase I from the Solano Mall to the Com-
strainit s as well x ActuNl operat linl munity College currently being developed.
I imitat ionls. Phases II and III of the park system over

the remaining stretches of the old aban-
doned Northern Sacramento Railroad right

6.3 C-IUMILATIVE ENVIRON4ENTAL EFFECTS of way are scheduled to be completed in

the next few years. Construction of the
North Bay Aqueduct along Route 1 would

6.3.1 Several maior proposed or disrupt the Phase I segment of the Linear
in-proeress public works projects in Park and possibly Phases II and Ill, with
So lano County could interact with and the consequence of extending and/or con-
compound the environmental effects of pounding the noise, dust, and other
North Bay Aqueduct construct ion and impacts on adjacent neighborhoods (see
operation. These projects would include Section 6.1.1.2).
the City of Vacaville's plans to relocate
its existing waste water discharge, the 6.3.5 The North Bay Aqueduct diversion
Highway 12 bypass project, and the City would add to the already complex problem
of Fairfield's Linear Park. of water quality management in the Delta,

and it would increase the number of
6.3.2 The City of Vacaville has people dependent on water supply from the
expressed concern over possible conflicts Delta. DWR must manage all its facili-
between its sewage treatment and disposal ties affecting the Delta to meet the
facilities and the North Bay Aqueduct. water quality standards of the State
Vacaville's existing sewage discharge in Water Resources Control Board.
Alamo Creek, a tributary to Cache Slough,
was ordered by the State to be removed 6.3.6 The Corps of Engineers is planning
unless expensive improvements to the to deepen the deep water ship channels to
treatment plant are undertaken. The Sacramento and Stockton. Neither project
removal order followed concern by the would have a significant effect on water
City of Vallejo, which has an existing currents in the vicinity of the prospec-
drinking water intake on Cache Slough, tive North Bay Aqueduct diversion
over degradation of water quality due, in points.
part, to the upstream sewage discharge.
The most cost-effective solution to the
problem for Vacaville would be to relo- 6.4 SUMMARY OF ENVIRONMENTAL EFFECTS:
cate its discharge to Barker Slough, a ALTERNATIVE AI ICNMFNT ANALYSIS
tributary to Lindsey Slough. Vacaville
would consequently prefer that the North
Bay Aqueduct have its intake on Cache 6.4.1 An overview of the expected envir-
Slough to avoid any future conflicts with onmental effects along the alignment cor-
its sewage disposal. /23/ ridors, and their relative magnitude, is

presented in Table h-3. In many
6.3.3 Construction on the long-planned instances there would be substantial dif-
HIighway 12 bypass through the redevelop- ferences between the alternative
ment area of Fairfield has recently
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alignments as to the degree of and 3 to the north were originally
environmental impact anticipated. designed to avoid the defined Jepson

Prairie, they actually traverse
6.4.2 Geologic hazard and flooding significant areas of native grassland
potential would not be substantially dif- (see Appendix )).
ferent between the possible alignments.

However, alignments which avoided tra- 6.4.5 The effects of the aqueduct diver-
versing areas underlain by bay mud sion on intake slough hydraulics and
(Route I and the North Cordelia Forebay water quality would he slight and in the
alternative for Routes 2 through 6) would case of water quality would be beneficial
require less expensive construction tech- (see Appendix F).

niques and would be generally less sus-

ceptible to seismic hazards. 6.4.6 Although the significance of the

aqueduct diversion on the entrainment
6.4.3 All of the alternative alignments and/or impingement of anadromous fish
would require numerous stream and slough using the intake slough is difficult to
crossings, although most streams are dry quantify because of limited data on cur-
during a good part of the year. rent fish usage, it would be expected

Routes I and 7 would require the most that Lindsey Slough would be slightly
crossings with the latter alignment more sensitive to this effect (see Sec-
intersecting two perennial streams and tion 6.1.2.4). Routes 2 and 2A would be

the upper reaches of one slough. The the most highly sensitive to the distur-
common alignment for Routes 2 through 7 bance of unique ecological communities in
to the South Cordelia Forebay would Solano County, particularly if the alter-
require the crossing of Cordelia Slough native route to South Cordelia Forebay
in the primary management area of the through Suisun Marsh is considered. The
Suisun Marsh (Plate 9b). The common Jepson Prairie and Suisun Marsh would be
alignment through Suisun City (Routes 2 the ecological communities of most impor-

through 7) would also cross an approxi- tance. Sensitivity to the possible pres-
mately 20-foot deep channel near Florida ence of endangered or threatened species
Street in the eastern portion of the would also be highest for Routes 2 and

City. 2A. Results of a biological assessment

to determine the range and distribution
6.4.4 The alternative alignments for of unique plant and animal species in the
Routes 2 and 2A have the greatest poten- vicinity of the proposed alignments are

tial for disturbance to the Jepson attached as Appendix D.
Prairie. The Prairie in the vicinity of

the proposed intake for these two routes 6.4.7 Estimated initial dredging
is in a more natural state than other requirements indicate that constructing
potential aqueduct locations farther an intake on Calhoun Cut (Routes 2 and
south (Routes 4, 5, and 6). Construction 2A) would require the most extensive
of the aqueduct in this area would have a excavation. Approximately 168,000 cubic
highly significant impact because of the yards of material along an approximate

extensive modifications required for 3-mile reach would have to he dredged to
Calhoun Cut and because additional access accommodate an intake at this location.

roads would have to be built to allow
construction and maintenance vehicles to An intake on Cache Slough (Routes I and
reach the area. The alignments for 3) would also requiire a substantial
Routes 4, 5, and 6 along Creed Road would amount of initial dredging (30,000 cubic

not impact the Jepson Prairie to the yards along a 1/2 mile distance) but

extent that Routes 2 and 2A would because significantly less than that for Calhoun
an access road is already provided (Creed Cut. An intake on lindsev Slough (Routes

Road) and the area has already been 4, 5, 6, and 7) would require a rela-
somewhat disturbed. Although Routes I tivelv nominal amount of initial



dredging (300 cubic yards). Disposal of 6.4.10 Numerous roadways and railroad
dredge spoils would be a significant con- lines would have to be crossed by all of
cern and, if on-site disposal is desired, the alternative alignments. Although all
could have substantial additional acreage major crossings would be tunneled under,
requirements at the intake locations, the potential for traffic disruption in
Maintenance dredging requirements, both urban areas would still be substantial.
in frequency and quantity, would also be Route 1, with its extensive length
expected to be higher for Calhoun Cut and through the urbanized areas of Fairfield,
Cache Slough than for Lindsey Slough. would have the highest potential for

impacts to roadway crossings and traffic
6.4.8 Preliminary field reconnaissance disruption in general. Route 7 would
and literature review indicates that also have a high impact in these regards,
Routes 2 and 2A are the most highly sen- largely because it would require crossing
sitive to the possible presence of Highway 12 three times. The common
archaeological and other cultural alignment (Routes 2 through 7) through
resources. Routes 2 through 7 to the Suisun City would also have the potenticl
South Cordelia Forebay are almost equally for significant traffic disruption,
sensitive. Route 1 is somewhat less particularly if the timing of aqueduct
sensitive with regard to these resources, and Highway 12 bypass construction does
A detailed archaeological survey of not coincide.
several of the alternative alignments
(Routes 1, 4, and 6) is presented in 6.4.11 Noise, dust, and other "typical"
Appendix E. This survey revealed that construction impacts would similarly be
Routes 4 and 6 would potentially conflict most noticeable for Route I. The esti-
with three sites of archaeological or mated duration of construction for the
historical significance while Route I segment of Route I through Fairfield (9
would conflict with two sites, months) and the presence of several

highly sensitive receptors (hospital,
6.4.9 All of the alignments traverse rest home) increases the overall severity
portions of prime agricultural land. of impact for this alignment. The common
Routes 2 and 6 would have the most sig- alignment through Suisun City (Routes 2
nificant and long-term impact on farmland through 7) would also cause considerable
due to the permanent easement require- noise and dust annoyances, although the
ments of the open canal segment. The duration of construction through this
open canal alignments would also have the urban area would be substantially less
effect of visually and functionally than that for Route I.
dividing the farmland through which they
would pass. This could hamper agricul- 6.4.12 Significant utility conflicts
tural operations. Routes I and 3 could would also be evident along the alignment
also have a relatively high impact on the corridors (see Section 6.1.1.2). Route I
farmland through which they would pass would require the crossing of a consider-
because of potential disturbance to irri- able number of minor water and sewer
gation and subsurface drainage systems in lines through Fairfield, a few of which
agricultural areas west of Cache Slough. could cause some problems because of
Route 4 would have the lowest relative their depth of placement. Major utility
impact on farmland because it would make crossings and relocations would charac-
use of the existing Creed/Robinson Road terize the common alignment for Routes 2
right of way. Even considering the pos- to 7 through Suisun City. In addition,
sible construction impacts of the aque- Route 6, and possibly Route 5, would also
duct on adjacent agricultural operations, require significant alteration to avoid
the most significant potential threat to two large above-ground electric transmis-
prime agricultural land in Solano County sion towers located within their proposed
would be created by the population growth rights of way south of Creed Road.
that the additional aqueduct water supply Numerous gas lines along Creed Road could
would enable (see Section 6.2.2). also pose a problem during aqueduct

construct ion.
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6.4.13 A potential conflict with the 6.4.16 Another regulatory delay could
City of Vacaville's existing waste water occur with the selection of Routes 2 or
discharge would occur for all alignments 2A through the "core" of the Jepson
that would intake on Calhoun Cut or Prairie. Negotiations to achieve
Lindsey Slough. Vacaville is exploring compensation could delay aqueduct
the possibility of relocating its current construction resulting in higher total
discharge in Alamo Creek to Barker costs. In addition, selection of Routes
Slough, a tributary of Lindsey Slough, to 2 or 2A presents the possibility of a
eliminate the necessity of improving its lawsuit by a number of interested and
waste water treatment system to an concerned environmental organizations.
advanced level. Because the City of
Vallejo already has a drinking water 6.4.17 Estimated construction costs for
intake on Cache Slough it has been sug- the aqueduct would be highest for
gested that the most logical intake for Route 3, primarily because of the extra
the North Bay Aqueduct would be in this pipeline length required for this align-
same area. /24/ ment. Routes 1, 4, 5, and 7 would cost

somewhat less to construct; Routes 2, 2A,
6.4.14 The public safety hazard of the and 6 would be even less expensive. Con-
aqueduct would be minor for any of the struction cosLs for secondary transport
pipeline alignments. The open canal systems to deliver aqueduct water to the
alternatives (Routes 2 and 6) would have water-contracting agencies in Solano
potential for loss of life through drown- County would be substantially less for
ing. Above-ground structures (e.g., Route I than for the other alignments.
blow-off pipes) associated with pipeline This is primarily because Route I is
portions of alternative alignments could closer to existing water transport and
also be a safety problem, particularly treatment facilities in Vacaville, Suisun
where these alignments pass through urban City, and Fairfield. When total con-
areas. struction costs (aqueduct and secondary

transport systems) are considered,
6.4.15 For a project with the magnitude Route 3 remains the most expensive align-
of the North Bay Aqueduct, regulatory and ment to build with Routes 1, 2, 2A, and 6
jurisdictional involvement will be sub- being the least expensive.
stantial regardless of which alignment is
selected. However, some distinction in 6.4.18 Annual operation and maintenance
the degree of involvement can be made. costs would be highest for Route 1,
For example, alignments which would cross reflecting substantial energy require-
any portion of the Suisun Marsh or a ments for pumping. Routes 3, 4, 5, and 7
prinary management zone of the Marsh would have somewhat lower annual opera-
would require a permit from the Bay Con- tion and maintenance costs, although
servation and Development Commission energy costs for these alignments to the
(BCDC). The need far this permit would North Cordelia Forebay would be somewhat
bring into the regulatory process a higher. Routes 2 and 6 would have some-
number of additional State and local what lower energy requirements because
agencies which typically review BCDC they could take advantage of gravity flow
permit applications (see Section 2.2.2). through the open canal segments. Route 1
The resulting delay in the processing of has a distinct advantage over the other
a formal application could result in sig- alignments under consideration with
nificant cost escalations for the aque- respect to the cost to pump water from
duct. Route 1 as well as Routes 2 the aqueduct to existing water treatment
through 6 to the North Cordelia Forebay and distribution facilities in Vacaville,
would entirely avoid the Marsh and, Fairfield, and Suisun City. Estimated
hence, the added regulatory involvement, operation and maintenance costs do not

take into account the added expense of
maintenance dredging and disposal, which



would be substantial lv higher with an Route 4) and would have a higher
intake on Calhoun Cut or Cache Slough as potential for disruption of existing
compared with Lindsey Slough. litilities along Creed Road.

6 5.3 Although the Route 6 alignment

h.5 PREFERRED AOUEDUCT A.ILNNTS* wlth an open canal would be somewhat less

expensive to construct and share some of
the other environmental advantages

6.5.1 From the preceding ,rivirorlimeilt l r..alized for Route 4, as well as offering
analysis, and a review ,t the in!,,rmat iwi aidit ional recreational attributes, the
presented in Figures ( "I thr,,uh t)-I and potent ial for loss of human life through
Table 6-1, two aligi. ts havy, h,,':1 drowning must also be weighed. In
selected as preferred for the onstri - addit ion, the development of Route 6
tion of the North Bay AqWe111Ct. Rlt es I wo,, Id permanent lv encroach on farmland
and 4 (to the North Cird, I i a Forebav) a I on the al i enment (part icularl y near
would best minim-ze adverse environmenta I thei intake), confl ict with utilities
effects in Solano County and prov ide the a rI Cred Road, and necessitate removal
most efficient use of available of the row of eucalyptus trees along
resources. Through input rece ived duri ng ('reed Road. Route 6, as an open canal,
public review of this Draft FIR/ES and wouild also r,-jire the construction of a
more detailed analysis of several envir- pumping plant south of the Travis AFB,
onmental factors suggested by this study, consuming an additional acre of farmland
one preferred route will be discussed in in this area. Other disadvantages of an
the Final EIR/ES. open canal along Route 6 would include a

higher susceptibility to contamination of
6.5.2 Routes 3 and 7 were not considered the water supply by hazardous materials
as environmentally desirable alternative and loss of a small percentage of the
alignments because of the longer required water supply from evaporation.
length of the aqueduct, impacts on the
Jepson Prairie (even though they were 6.5.4 A major advantage of an aqueduct
designed, in part, to avoid the Prairie), along Route I would he that the intake
and a significantly higher total cost to would be proximate to the City of
construct and operate. Routes 2 and 2A Vallejo 's existing intake and would
are not considered further in this report enable the City of Vacaville to relocate
because of the significant implications its existing sewage discharge to Barker
on the Jepson Prairie (and associated Slough without incurring the significant
rare and endangered species), conflicts expense of advanced waste water treat-
with the designation of Calhoun Cut as a ment. The proximity of the Vallejo and
"natural area" in the proposed State North Bay Aqueduct intake would also
Waterways Plan, the extensive amount of create the possibility of coordinated
dredging required along Calhoun Cut, the maintenance dredging in Cache Slough.
need to construct additional access roads Another significant advantage of Route I
and, for Route 2 only, the encroachment would be that the costs of constructing
of farmland and need to construct an and operating secondary water transport
additional pumping plant south of Travis systems from the aqueduct would be sub-
AFB. Route 5 is not considered further stantiallv less. This would enable
because it would require unnecessary water-contracting agencies to minimize
encumbrance of farmland (as compared with their costs so that ultimate water users

*The IT. S. Army Corps of Engineers takes an impartial position as to whether to issue
or deny a regulatory permit until public review is complete. Therefore, the
"preferred" alignments referred to in this joint FIR/ES do not represent a Corps
designat ion.



,:ould benefit. Other significant bene- pesticides, fertilizers, and other con-
ficial attributes of a Route I alignment taminants than does Lindsey Slough, which

would include the avoidance of Suisun drains an area characterized primarily by
Marsh, lowest sensitivity with regard to unirrigated agriculture and rural resi-

cultural and archaeological resources, dential use. The fUlatis Creek Flood Con-
lowest probable impact on anadromous trol System, a main tributary source to
sport fish, use of an established right Cache Slough, has been suspected of
of way (Sacramento Northern), and a rela- transporting an increasing ],tad of sedi-
tivelv moderate impact on major utili- ment material into Cache Slough in rec:,n t

ties. The timing of aqueduct years. However, steps are being take .o
construction with Phases 11 and Ill of minimize this problem.
the planned Fairfield linear park could

minimize construction disturbances to 6.5.7 A major advantage of Route 4 is
surrounding residents. DWR would seek to that it would use the established Creed/
extend the linear park bikeway at the Robinson Road right of way, minimizing
sane tine the aqueduct is being the need for encumbrance of surrounding
constructed, farmland. The use of this richt of way

also reduces the potential conflict with
6.5.5 Significant disadvantages of Route utilities (including two larce electric
I would include encumbrance of prime towers) along Creed Roai, ind the need to
farmland with possible disruption of remove the row of eucalypitus trees along
irrigation and subsurface drainage sys- Creed Road which provide shade for live-
tems in the Cache Slough watershed, as stock in the area. Other onvironmental
well as displacement of fringe orchard advantages of Rout, 4, with the alterna-

areas in Suisun Valley, requirements for tive leg to the North .ordeli ia ,orebav,
a substantial amount of initial and include the avoidanc,, of Siuisun Marsh, a
maintenance dredging, high operation and lower disturbance to the Jepson Prairie,
maintenance costs (particularly for a reduction in any p0tout ial conflicts
energv consumption), and disruption of with endangered species and, or cultural
the social environment (traffic, noise, resources, minimal initial :ind mainte-
1ust) through a long stretch of urban nance dredging requirements, and inc lIT-
Fairfield. Disruption of Phase I and sion of an intake in a locat ion of
possibly Phases 1I and Ill of Fairfield's apparently better water qua lity. v Another
linear park system development would be a important advantage of Route 4 is that it
particular concern; however, this disrup- would follow an alignment similar to
tion might be counterbalanced bv DWR's that whiich was ori cinallv proposed back
extension of the bikewav. in the earlv 1)60s and would therelore be

more anticipated b. local lurisidct ions
6.5.6 Another possibly significant dis- than Route I.
advantage of Route I would be that Cache
Slough water quality is apparently lower 6.5.8 Major disadvantages of Route 4
than that in Lindsey Slough (see Section would be a significantlv higher cost for
5.2.1.3 and Appendix C). In addition to secondary water transport systems to
the need for more detailed water quality local contracting agencies, disruption of
data in Cache and Lindsey Sloughs to more the urban area through Suisun (2itv
specifically document differences, including possible relocation require-
several aspects of the two watersheds ments for several maior utility lines,
merit further consideration. The Cache displacement of some riparian habitat at
Slough watershed drains a larger area and the Lindsey Slough intake location, and a
is clihri't.riz.d h% substantiallv more probable higher level of entrainment and'
irri pation agri uIltural and urban runoff or impingement of anadromou,: sport fish
ttn th in ,l d,. S lough wa tershced. /25/ in Lindsey Slough. Fhet aqueduct along

Ih r,- i:s the pssibil itv, therefore, that the Route 4 alignment would also poten-
. he, I' u Tlt rccives a hi glier loading of tial lv conf lict with a rel ocat ion of



Vacaville waste water discharge to Barker buildings and projects. Whenever
Slough because of the Lindsey Slough possible, State pro ects should he hililt
intake and could require costly upgrading irn existing urban areas, near public
of Vacaville's existing Easterlv treat- transit, and in those places where th -
ment plant. projects will contribute. mist to each

local community and have minimal
6.5.9 The final selection of alignment environmental impact."
will be influenced by many factors,
including those considerations that Napa 6.5.10 During the review period prior
and Solano Counties believe are signifi- to the Final FIR, all county agencies
cant. These would undoubtedly include affected by the North Bay Aqueduct should
impacts on the counties' plans for urban consider the impact of each route on
growth patterns. The Governor's Urban future growth patterns prior to
Strategy provides that "State departments submitting a recommendation for a
will consult and cooperate with cities preferred route.
and counties when locating new State

l1
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7.0 UNAVOIDABLE ADVERSE ENr. ONMENTAL EFFECTS IF PROJECT IS IMPLEMENTED

ALTERNATIVE AQUEDUCT ALIGNMENTS

1 2 2A 3 4 5 6 7

1. Farmland would be encumbered/
encroached. M H M M L M H M

2. Construction of the aqueduct
would intersect numerous
streams and drainage channels
and could disturb subsurface
irrigation and drainage sys-
tems. M L L M M M M M

3. Initial and maintenance dredg-
ing at the intake point would
be required, temporarily in-
creasing turbidity and dis-
rupting riparian vegetation
of the adjacent slough. M H H M L L L L

4. Disposal of dredge spoils
would require additional
purchase of land and/or
transport to landfill. M H H M L L L L

5. Construction activities would
disrupt native grassland by
removing vegetation and
altering the soil strata. M H H M L L L M

6. Construction activities would
encroach in the primary manage-
ment zone of Suisun Marsh. - M,* M,* M,* M,* M,* M,* M,H*

7. Areas of relatively high ar-
chaeological sensitivity could
be revealed during construction
of the aqueduct. L M M M M M M M

Note: Relative magnitude of environmental impact is indicated as appropriate
H = High, M = Moderate, L = Low, - N No Impact
* = Unique to alternative routing around Cordelia Hill to North

Cordelia Forebay (Routes 2-7)
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ALTERNATIVE AQUEDUCT ALIGNMENTS

1 2 2A 3 4 5 6 7

8. Numerous roadways and railroads
would be traversed during con-
struction of the aqueduct. H M M M M M M H

9. Noise levels would increase
during construction activities. M M M M M M M M

10. Numerous utility and service
lines would be crossed. M M M M M M M M

11. Net energy use, including
secondary facilities. M M M M M M M M

12. Prime agricultural land in
Solano County would be dis-
placed by urban development
to accommodate population
growth enabled by additional
water supply. M M M M M M M M

13. Fish and other aquatic or-
ganisms would be entrained/
impinged at the diversion
intake. L M M L M M ri M

14. Although the open canal seg-
ments of the North Bay Aqueduct
would be fenced along their
entire length, some public
access to the canal would
still occur, endangering the
safety of these individuals. - H H

15. Intake on Calhoun Cut would
conflict with designation as"significant natural resource
areas" in 1975 Delta Plan. - H

16. Water quality of additional
supply would be lower than
that for existing domestic
supplies. M L L M L L L L

162
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8.0 RELATIONSHIP BETWEEN SHORT TERM USES OF ENVIRONMENT AND THE

MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

ALTERNATIVE AQUEDUCT ALIGNMENTS

1 2 2A 3 4 5 6 7

1. Prime agricultural soils would
be disrupted and/or displaced,
decreasing future production
capability. M M M M M M M M

2. Construction across existing
levees could affect their
stability and consequently
increase the local flooding
hazard. L L L L L L L L

3. Construction could indirectly
disrupt vernal pool hydrology,
decreasing their ecological
viability as a feature of the
Jepson Prairie. M H H M L L L M

4. Construction activities would
disrupt significant riparian
habitat, decreasing biological
productivity. L H H L M M M M

5. Construction of the aqueduct
could impact threatened and
endangered species, threaten-
ing their future existence in
the area. M H H M L L L M

6. Construction in the Suisun
Marsh could result in de-
creased biological produc-
tivity. - M,* M,! M,! M,! M,_ M,! M,L*

Note: Relative magnitude of environmental impact is indicated as appropriate;
H = High, M = Moderate, L = Low, - = No Impact
* = Unique to alternative routing around Cordelia Hill to North

Cordelia Forebay (Routes 2-7)
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ALTERNATIVE AQUEDUCT ALIGNMENTS

1 2 2A 3 4 5 6 7

7. Population growth (particularly
around Suisun City and Fair-
field) enabled by aqueduct
entitlement would result in
more congested roadways, low-
ered air quality, elevated
noise levels, strains on some
public services, diminished
open space, wildlife resources,
and other ecological effects. H H H H H H H H

Lb 4



9.0 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

ALTERNATIVE AQUEDUCT ALIGNMENTS

1 2 2A 3 4 5 6 7

1. Energy would be required to
manufacture the necessary
steel and concrete, and diesel
fuel would be used to operate
construction machinery. M M M M M N M

2. Permanent changes in land use
would occur only where pump
stations or other auxiliary
facilities are required. L r L L L L M L

3. Permanent change in land use
would occur along 60-foot
wide right-of-way corridor. - H - - - H

4. Net energy use, including M M M M M M M M
secondary facilities.

5. Delta water diverted through
the aqueduct for consumptive
M & I uses would not be
available for other uses. H H H H H H H H

NOTE: Relative magnitude of environmental impact indicated a" appIoIpriite,
H = High, M = Moderate, L Low, - No Impact.



10.0 PUBLIC PARTICIPATION

10.1 Public participation is a key issues related to the North Bay Aqueduct

element of the State and Federal project, three actions were taken by the

environmental review processes. As U. S. Ary Corps of Engineers, San
discussed previously, a joint scoping Francisco District. The first was to

session on the North Bay Aqueduct was publish in the Federal Register a "Notice

held on Oecember Il, 1979, in Fairfield of Intent to Prepare a Draft Environ-

to encourage public involvement in the mental Statement"

early stages of project planning and

design. Comments at this scoping session This was done November 20, 1979. The

concerned the user costs of North Bay second action was to circulate a Notice

Aqueduct water associated with each of of Preparation (NOP) aanouncing the
the various alignments, farmland tra- project to interested and responsible

versed by the aqueduct right of way, and Federal, State, and local agencies and

the extent to which "environmental fac- asking for their comments and recommenda-

tors" were going to influence the selec- tions. The NOP was issued November 29,
tion of an alignment. 1979. The third action was to partici-

pate in the joint State and Federal

10.2 Following completion of the draft "scoping" session on December 11, 1979,

EIR/ES, a 45-day public review period in Fairfield.

will commence, during which written com-

ments on the draft report will be 10.4 Preparation and public review of an
received. During or following this environmental impact statement is the

review period, a public hearing will be primary mechanism for addressing and

held to receive additional comments and analyzing significant environmental

questions. Written comments received issues. This report, a joint EIR/EIS,

during the initial review period, oral satisfies the requrements of NEPA

comments made at the public hearing, and regarding preparation of an ES and of

any additional written comments will be CEQA regarding the ,reparation of an EIR.

addressed in a final EIR/ES. Copies of the EIR/ES were furnished to

the following agencies:

10.3 To encourage an early and open

process for identifying significant
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FEDERAL AGENCIES

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army
Department of Commerce
National Oceanic and Atmospheric Admistration
Department of Energy
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Fish and Wildlife Service
Heritage Conservation and Recreation Service, Pacific Southwest Region
Department of Transportation
Environmental Protection Agency
Federal Energy Regulatory Commission
Federal Maritime Commission
Water and Power Resources Service

STATE AGENCIES

The Business and Transportation Agency of California
The Health and Welfare Agency of California
Office of Planning and Research
The Resources Agency of California

Department of Fish and Game
Department of Boating and Waterways
Department of Parks and Recreation
Air Resources Board
Central Valley Regional Water Quality Control Board
San Francisco Bay Conservation and Development Commission
State Lands Commission
State Reclamation Board
State Water Resources Control Board

REGIONAL AGENCIES

Association of Bay Area Governments
Bay Area Air Pollution Control District

COUNTY AGENCIES

Napa Planning Department
Napa Public Works Department
Solano Planning Department Department
Solano County Public Works
Solano Irrigation District
Solano County Mosquito Abatement District
Suisun Resource Conservation District



CITY AGENCIES

Benicia Planning Department
Benicia Public Works Department
Dixon Planning Department
Dixon Public Works Department
Fairfield Planning Department
Fairfield Public Works Department
Fairfield-Suisun Sewer District
Fairfield-Suisun Unified School District
Napa Planning Department
Napa Public Works Department
Rio Vista Planning Department
Rio Vista Public Works Department
Suisun City Planning Department
Suisun City Public Works Department
Vacaville Planning Department
Vacaville Public Works Department
Vallejo Planning Department
Vallejo Public Works Department

ENVIRONMENTAL GROUPS

Benicians for Environmental Action
California Native Plant Society - Berkeley
California Natural Areas Coordinating Council Sonoma
California Tomorrow - San Francisco
California Trout - San Francisco
California Waterfowl Association - Menlo Park
California Wildlife Federation - Davis
Davis Audubon Society
Delta Environmental Advisory Committee
Ecology Center - San Francisco
Environmental Defense Fund - Berkeley
Friends of the Earth - San Francisco
Golden Gate Audubon Society - San Francisco
League of Women Voters - San Francisco
Napa-Solano Audubon Society - Fairfield
National Resource Defense Council - Palo Alto
Nature Conservancy - San Francisco
Open Space Committee - Fairfield
People for Open Space - San Francisco
Planninq and Conservation League - Sacramento
San Francisco Bay Chapter Oceanic Society
Save San Francisco Bay Association
Sierra Club - San Francisco
Sierra Club - Vallejo



11.0 GLOSSARY

A

AF - acre-foot: a volume of water 1 foot deep and I acre in area or
43,560 cubic feet (325,851 gallons). AF/YR: Acre-feet per year.

Alluvium: a deposit of sand, silt, and gravel formed by flowing water.

Anadromous fish: fish which inhabit ocean waters and move into
fresh water to spawn.

Aquifer: a porous, water-bearing geologic formation capable of yielding
an appreciable supply of water.

B

Bay mud: a soil type composed mainly of highly compressible silts

and clays characteristic of marshy areas.

Billowing: a gentle rising and falling such as low rolling hills.

Brackish water: slightly saline; containing from 0.5 to 30 parts per
thousand salinity.

BTU - British thermal unit: the amount of heat required to raise the
temperature of 1 pound of water 1 degree Fahrenheit.

C

cfs - cubic feet per second: a unit of measure of the rate of liquid
flow past a given point equal to one cubic-foot in one second.

Channelization: the alteration of a watercourse, generally making it

straighter or deeper, to improve navigation or for flood control.

Coalescent: to unite or merge into a single body, group, or mass.

Conjunctive use: the joint or coordinated use of, in this case, surface
and ground water supplies.

Consolidated: to be made stronger, solid, and firm by compaction.

s- U.S. Army Corps of Engineers, San Francisco District.

Culvert: a pipe or channel which crosses under a road, building, or
other structural obstacle.
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Cumulative impact: refers to two or more individual effects viikh,
when considered together, compound or increase the total envirn'reenta i
im~pact.

D

Decibel: a unit for measuring the relative "loudness" of ounds.

Desalination: to remove the salt from seawater.

Dewater: to remove water (e.g., by pumping).

Diversion: the changing from one course to another... .
diversion).

Diversity: having variety, various forms or qualities.

Dredge spoils: materials (soil, mud, rock) resulting froim digcinci
within a stream or other water course).

DWR - Department of Water Resources.

E

Ebb: the flowing back of the tide toward the sea; low tide.

Effluent: wastewater or other liquid, partially or cortipleteli +t.,
flowing from a point source.

Emission: something released into the environment (..I...ir c.(lI ,

Encroachment: displacement beyond desirable or normal li'it,.

Encumbrance: something that impedes or hampers the function or a(.tivit;'
of.

Entitlement: the legal right to, in this case a water allocati~n.

Entrainment: to be drawn or carried along or through such as fish hein,
pulled into the aqueduct.

F

Flood-plain: the low, flat ground surrounding a stream, hoiuiwl
to periodic flooding.



Forage fish: small fish providing a food source for larger fish and
other animals.

Forebay: a water reservoir, used for temporary storage prior to further
distribution.

Fry: newly hatched fish.

G

Genera: categories of biological classification ranking between the
broader family and more specific species, marked by common character-
istics.

Gill nets: a net of a specified mesh size which, when stretched across
a stream, traps fish by the gills.

Grab sample: a device for collecting materials and organisms from the
bottom of a watercourse.

Growth inducement: ways in which population growth could be fostered.

H

Habitat: the place or type of site where a plant or animal naturally

or normally lives and grows; the place where it is commonly found.

Heterogeneous: consisting of dissimilar ingredients or constituents.

Hummock: a rounded knoll or hillock.

I

Impingement: the collision or trapping of fish or other organisms
against intake screens.

Interim: temporary.

Intermittent streams: flowing in winter and dry durinq summer.

Introduced vegetation: plants that are not native to an area but are
now occurring there.

Inorganic chemicals: chemicals composed of matter other than plant or
animal material; minerals.



Inversion: an increase in air temperature with an increase of altitude,
instead of the normal decrease.

Juvenile: younq fish that resemble the adult of the species in dnpear-
ance but i re not sexually mature.

L

Larvae: young fish which are imperfectly develoned ond differ strongly
in appearance from the adult.

Leach: the flushing of salts from the soil by percolatinI water through
it.

Liquefaction: the process of making or becoming liquid; earthquake-
induced shaking could transform sandy soils into a liquid state.

M

Marsh enhancement: the use of wastewater to either create new 'Iarshlands
or to maintain and/or improve existing marshlands.

M - milligrams per liter: a measure of the concentration of a sub-

stance in a liter of liquid.

M& I - municipal and industrial.

Migratory: characterized by moving, usually periodically, from one
region or climate to another for feeding or breeding.

Mitigation: measures designed to reduce the intensity or extent of an
impact.

0

Organic chemicals: chemicals derived from living organisms, containing
carbon compounds.

Otter trawl: a device towed from the back of a boat used to collect
bottom-dwelling fish.

Outcrop.: a usually underground geological feature that is exposed on
the surface.



Oxidant: an airborne substance which is formed by a reaction between
nitrogen oxides and hydrocarbons in the presence of sunlight.

P

Particulate: an airborne particle - dust).

Per capita: by or for each unit of population.

Percolation: to filter or pass through, as water through a sand layer.

Perennial: a plant that grows during all seasons of the year.

Permeability: the property or condition of the soil that relates to
the passage of water or air through it.

Plastic: the capacity of a soil to be changed in shape under applied
stress and to retain the impressed shape after removal of the stress.

ppb - parts per billion: a measure of concentration.

ppm - parts per million: a measure of concentration.

Primary impact: direct environmental consequences of a proposed action.

Purveyor: a supplier, usually as a matter of business.

R

Receptor: a receiver (, .:. building, person) of some effect or event.

Recharge: replenish, refill.

Retrofit: to go back and install devices on or make adjustments to
existing structures.

Riparian: an animal or plant species located along and to some degree
dependent on a watercourse for survival.

S

Safe yield: the amount of water that could be derived from a particular
source (reservoir, groundwater, r.) without endangering future suppliers
or causing other adverse impacts.

Saltwater intrusion: the introduction of seawater into a freshwater
body (surface or underground).



Saturated zone: an area in which the moisture content is so high that
no more water can be absorbed and retained.

Secondary inpact: indirect environmental effects of a proposed action
including the social, economic, and environmental effects that would
result from the additional population growth enabled that proposed
action.

Secondary water transport system: the water conveyance system that
would transport water from a main water system (.-..;. North Bay Aqueduct)
to 'ndividual contracting agencies (. ., City of Fairfield).

Sedimentation: tne process of depositing materials from a liquid,
especially in bodies of water when the velocity is reduced.

Seine: a large net witn sinkers on one edge and floats on tne ,tner
used vertically to enclose fish when its ends are brought together or
drawn ashore.

Seismicit : subject to or caused by an earthquake or ground shaking.

Shrink-swell potential: the relative change in volume of soil material
to be expected with chanqes in moisture content.

Subsidence: to sink or fall or to flatten out so as to for- a Jepres-
sio.

S urje tank (tower): a structure used to hold water on a te:2orary basis
in order to equalize the rate of flow through a transport system.

SWP - State Water Project.

T

TDS - total dissolved solids: a quantitative measure of the residual
of inerals dissolved in water that remain after evaporation of a
solution. Usually expressed as ppm or mg/l.

U

Unincorporated area: areas that are not included within official
boundaries of a city an- remain under county jurisdiction.

Urbanized area: a central city or a group of contiguous cities with
a 1970 population of 50,000 or more, together with adjacent densely
populated areas having a population density of at least 1,000 persons
per square mile.



V

Vernal pools: are small depressions in the ground which fill with
water during the winter and gradually dry up in the spring and
summer.

Wastewater: spent or used water from every source, municipal,
industrial, and agriculturai.

Wastewater reclamation: use of treated wastewater (,.. industrial
cooling water, agricultural irrigation) instead of directly dis-
posing of it.
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DEPARTMENT OF
WATER RESOURCES

Edward E. Whisman Environmental 5 years Project Manager
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Robert D. Grow Resources 4 years Contributor/Editor
Planning

Richard Soehren Environmental 2 years Contributor
Planning

CORPS OF ENGINEERS,
SAN FRANCISCO DISTRICT

Rod Chisholm Environmental 10 years, Federal Review

Planning Environmental
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District, COE

Barney Opton Environmental 6 years, Federal Coordination
Planning Environmental and Review
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District, COE

Scott Miner Environmental 2 years, Federal Review
Planning Environmental
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Francisco
District, COE
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179

k-AL=i~1kG PAM5 SAW-UMQ 1JM



Role in

Name Discipline Experience Preparinci ES

ENVIRONMENTAL SCIENCE
ASSOCIATES*

Charles Gennett Water Resources 12 years Principal-in-Charge,
Engineering Technical Review

Michael Rice Urban Planning 9 years Project Manager

Michael O'Connor Transportation 5 years Research Assistant
and Energy
Planning

Georgia Marino Geology 3 years Research Assistant
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Engineering

Wayne Harvey Water Resources 6 years Project Manager,
Analysis Hydraulic Modeling
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Planning
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David Chavez Archaeology/ 10 years Consulting Archaeoloqist
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GRIGGS AND WHITLOW

F. Thomas Griggs Botany/Plant 12 years Consultant
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Thomas H. Whitlow Plant Ecology 8 years Consultant

*Firm associated with Madrone Associates
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APPENDIX A

ASSUMPTI ONS AND iL ,'0E'-STI ON S0JF 2CES

WATER CONSERVATION PROGRAM - NAPA AND SOLANO COUbTI ES

Derogf:raphics

1. 1980 population figures are E-150 projections (as revised January 1980)

Califonia Department of Finance.

2. 2000 population figures are E-150 projections, California Dcp-irt.ncnt of

Finance.

3. Household projections for 1980 and 2000 are from Provisional Household

Projections of California Counties to 2000, California Departmcnt of Yir.c'c

Report 77 P-2, Dece!nber 1977.

Energy Cost and Consumption

1. An oil price of $35.00 per barrel has ben used.

2. Fnergy consuz.ption calculated at the rate of 32.2 barrc2s of oil to rs:

the teperature of one acre-foot of w:ater from 60 degrees F to 102 dc-rc'-, I.,

(DR Bulletin 191, Appendix A).

Urban Water Dcaand

1. 1980 dc-nand is :aken from Water Action Plan for the South,;*est Sacran.ato

Valley Service Area, Progress Report, California Dpartmcnt of Wtr <c rccs,

July 1978.

2. 2000 urban dc7;nd is taken from Water Action Plan for the .outh~cst Yacna:cx:to

Valley Service .rea, Californiia Deartment of I'ater Resourc.s , July 1950

reduced by O..C calculation of mandatory conservation savifrws for toilet.,

shower, and faucet.

County 1980 Dc,..e nd 2000 Raw 2000 f-d(i ustd

Solano 59,200 af 87,800 af 84,500 of

Napa 23,200 af 34,000 af 33,000 af

A-I



CGpitl :,K:2overy' Factors

1. Calculation of yearly costs was based on the following capital recovery

formula:

i(1 + i) =:CRF

(1 + i)n-1

-here i = interest rate, n = payback period in years.

FoiT, ula from Principles of En'gineering Economy by Grant, Copyright 1950.

2. Interest rate used was 7.125,.

Device Distribution

1. Calculations based upon 1.5 showers, 1.5 toilets per household.

2. Attition rate of existing housing, 1980-2000, ass,--red to be 6% (from

Souther- California Association of Governments).

3. Cost of kit is $.85 ($.60 + $.25 for additional bag and extra shower flow

restrictor).

4. Kit installation rate = 40% for bags, 10% for shower restrictors.

5. Daily reduction in shower hot water "Use, kit or installati~n, is 12 gallons

per person.

6. Bag installation saves .69 gallons/flush.

7. Dam installation saves 1.C5 gallons/flush.

8. Faucet restrietors cost $1.71 each, and average 2.5 per household.

9. A free installation program would retrofit 75% of the showers. Of these

retrofitted, 80% would be with restrictors and 20% would be showcrheads.

Restrictors cost $.05, new heads $2.00.

10. Toilet use rate is assurned to be 5 flushes/person/day.

FMunicipal vs. lndust!'ial W.ter Peaiuiremrents

1. Current estirate and future projection for Solano Couznty taken from Salano

County Water Project California - A Report on the Feasibility of atcr' Supply

Development, Preliminary Draft, U.S.D.I. Bureau of Recl aaation, Septec::ber 1979.

1979 2000 (X:xcd Altcr]i-ivc)

% Muni c ipa,1 67% 53%

% industrizil 33% 47%

2. Url,-n witer usc in api ConLy assu.ed to be 8, runici f:l , 1S% indust<'al

curront and 2900.
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APPENDIX B

AQUEDUCT FACILITIES SCHEMATICS
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FIGURE 1

CROSS SECTION OF PIPELINE DURING CONSTRUCTION

Sources: Dept. of Water Resources, 5-7-75.
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APPENDIX C.

HYDRAULIC AND WATER QUALITY SETTING

IN CACHE AND LINDSEY SLOUGHS

Historical water quality and hydraulic data in the vicinity of the

proposed diversion points on Cache Slough, Lindsey Slough and Calhoun Cut

are very limited. However, enough information is available to develop a

general overview of the basic water quality and hydraulic characteristics

of the region.

Cache and Lindsey Sloughs are located north of Rio Vista and west

of Walnut Grove (Figure 1). Cache Slough lies to the east and north of

Hastings Tract while Lindsey Slough lies to the south. These two sloughs

are connected at their upstream ends by Hastings Cut. Lindsey Slough is

extended by Calhoun Cut and Barker Slough, but is generally considered to

be a deadend waterway. Cache Slough is extended by Haas Slough and Ulatis

Creek which drains a major portion of the Solano County watershed area. The

City of Vallejo diverts water for M&I use from Cache Slough and there are

agricultural withdrawals and returns from both Cache and Lindsey Sloughs.

Water Quality Characteristics

Considerable water quality data is available for Cache Slough at

the City of Vallejo intake. This data dates back to the original placement

of the diversion in 1953. Weekly chloride data are available in the Vallejo

Water Treatment Plant laboratory records from 1953 to the present. Total

dissolved solid (TDS) measurements began in 1975. Monthly (single) grab

sample data for chlorides and TDS are available for Lindsey Slough (above

the Liberty Island Ferry) from 1952-65 (DWR Bulletin No. 65). Additional

samples were collected on an irregular basis until 1969. Occasional grab

sample data are also available for Barker Slough, Calhoun Cut, Ulatis Creek,

Haas Slough and other locations on Cache and Lindsey Sloughs. A summary

of the TDS and Chloride data available is presented in Table 1 and the

various sample locations are identified in Figure 1.
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TABLE 1

HISTORICAL SAMPLE LOCATION, DATES AND
AVAILABLE WATER QUALITY DATA

Location Period EC TDS CL

1 Barker Slough 12/28/51 x x x
2/23/53 x x x

2 Calhoun Cut 6/10/68 x x
11/15/68 x x

3 Ulatis Creek 6/2/52 x x x
3/23/53 x x x

4 Ulatis Creek 4/17/72 x x
7/13/72 x x
9/6/72 x x
5/14/73 x x
7/24/73 x x
8/27/73 x x
9/24/73 x x
6/24/74 x x
8/22/74 x x
10/24/74 x x
6/10/75 x x

5 Cache Slough 6/11/54 x x x
7/26/54 x x
8/18/54 x x x
6/10/68 x x

6 Cache Slough 1953-1979 x
1975-1979 x x
(Weekly)

7 Cache Slough 6/14/54 x x x
7/23/54 x x
8/18/54 x x x

8 Haas Slough 6/10/68 x x

9 Cache Slough 4/28/53 x x x
5/14/53 x x x
6/16/53 x x x
6/10/68 x x

10 Cache Slough 6/10/68 x x
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TABLE 1
(Continued)

Location Period EC TDS CL

11 Lindsey Slough 10/28/52 x x x
9/10/69

12 Lindsey Slough 6/14/54 x x x
@ Hastings Tract 10/20/54 x x x

Ferry 12/2/54 x x x
1/21/55 x x x
3/10/55 x x x
5/5/55 x x x
6/22/55 x x x
8/3/55 x x x
9/13/55 x x x
11/1/55 x x x

13 Cache Slough 8/31/60 x x
6/10/63 x x

14 Cache Slough 6/11/54 x x x
7/26/54 x x x

C-4



Analysis of the data for Cache Slough (at Vallejo intake) and Lindsey

Slough (above Liberty Island Ferry provides an indication of the general water

quality characteristics in the region. Tables 2 and 3 provide and mean monthly

TDS and Chloride values for Lindsey Slough and Cache Slough, respectively, over

the selected periods of record. Figure 2 presents the yearly average TDS and

Chloride data for each location and Figure 3 presents the monthly average data

for each period of record at each location. As suggested in Figure 2, the

chloride concentrations in Cache Slough show a generally linear increase over

the 1960-65 and 1970-76 periods. Since the quality of Sacramento River water

(at Rio Vista) has remained relatively constant over the period, these increases

in Chloride concentration may reflect changes in agricultural practices in the

region over many years. In the 1977-79 period, however, the chloride values

increase significantly. A similar increase is observed in the TDS values

for Cache Slough between 1977 and 1979. A plot of the monthly TDS values for

each of the years between 1975-79 (Figure 4) indicate a much higher concentration

during the spring months. These higher concentrations probably reflect the

build-up of mineral salts in the soils during the 1976-77 drought period and

the subsequent drainage after the return to normal hydrologic conditions in

1978-79. As indicated in Figure 3, the TDS and Chloride concentrations are,

generally, higher during the spring runoff period and decrease during the

summer months when better quality Sacramento River water is being drawn into

the upper reaches of the Slough.

A complete analysis of the water at the City of Vallejo intake was

conducted in September 1973. The results of the analyses are presented in

Table 4.

The water quality data for Lindsey Slough (1953-65) appears to be of

slightly better quality than found for Cache Slough. The plot of the yearly

average chloride values (Figure 2) indicates a less rapid rate of increase

in concentration over the same 1960-65 period than observed in Cache Slough.

The TDS values, although variable from year to year, also show a relatively

C-5



S.. +1 M ~ nqr ~ % V +1+1 +1+1 +1 +1+1 +1 +1 +1 +1+1 +1
to c +1+1 +1 +1+1+1 +1+1 +1+1 +1 +1+1 COc 0C t m' nI- CJMk

a% 00 '.1- n 00 n~ ~ene
--- -) ------ ---- 0--'D -0

Cu. r r DML DC c +1 - tD '.o kD0 ac -
LALJ '.0 C% CDC% '. 0 n o ;rID O' +1 -
M - ---- CV--- en e

LO U) LC) M

.9 n M-rr crr qrk % +1 C%.J LnC- 00 0c)0 ~ -O 0L Cv.) C~J
oD C)m -C : ene~ 'C.J CV LOCJ CJ0 CD .0 - . +1 CI

2! +1i CC ~-
U~~oen~~-enencnen0 r-..- -%--,~.,.

Co - --- - - --- Cf) * a
U, --

'.00

in

0. + ) C~ '.0r LC

CM - Ln Ln M 0 kD M m C) +1 'D0co 06 c) C:) 0; - ---- m1 o
Co k- -cirt. M, CM M -- +

I---

ON '.o .- . Cj Cli -r- CV.i M% ena , j - -I - - - - - I "
cc. CIO - - -- - -- e

co LM C)r a)rwC nM-: NM() + 0 D0 0C d oM"L ,K,%
<) LA =D- CJ c\J -c . C) R*, N.r C) a) C - - - - - --- - ,- '+ J

- = - -- CN :
C)C

Ln 0D C3"w-t o . o M +1 C) C m ) :--j . 00
Cn q- C14, m (%J P ~a -0~*- - - --- I- - --- -~' - .- +jI en

CV)

(m
en) LO

Len

w M toMto M LO M W CD +1 en r tomNt o0'.! kok )wr -.
C) to --- --L -, n or Dt M m CC -,- - m.. --\ +I

Cd,)

- CMj

01, m M0) LnM'.0 w Ln LO +1 M Ln W. en t
('4 - -c ~ --- mr -- CDM - g '.0j ~ + Y

zoqz ~ C~i WC) mto cM-U") V)Uenr-m +1 0) C tr Lc) (7% 1- C)C00IT mnt '.0 r-

('4-- 01-- eC - to-

0)
E

U)

C) i 0.Ln lA ~LO LO %0 w '.D%0'.%0 4- S... LnL )L Ln Lo Ln 0 kD %0 %D %D 4j.
4m al 0dN ON M ON al N M ON0) C C I X 0 (7, ON 0) mC m PC m4%4 N N ca I

R-- - - (a- - g

C- 6



+1 +1 +1 +1 +1 +1- i-I +1 +1 +1 +1 +1- +1I +1 +1- -H~ -41 +-I -, +1 1~
cer- .r - f' L o0 AjU)C)CD Ln * L U )C LU O M
Ln -- C 0 ) Cl 0- %. 1 1.0 1Rr 4: cd* ('1 'l cn m01CQ ~ \

cjCI C\J -

L)CJ N- C - N. ONC)r, o*0 Nk f C\J C 0) k~~o - .- ' m-0 +UlLLU (7) 4.0 LOIM 1 C 0 00 0'N1 04DLO qrLn MC~ +1i m CJ - C\JC\J r) C\, Lf C'.J

CDJC~ t .0 CJ
C"j

LUI

PN00C01.$.o (\J O Or. O- r- -NC.JLO - 0r o r- L 1.0 -1
C) -0, zz -:Z + 0 0 oLO kDLO -- ~. -ct -+ C'J .- C\-CJ CJ .- C\j

LA \

N.O

I- M~~ a C- co1 M~c.j~~ +i C0 ot0 U1*.0m:d rmm + ------ 0
Z- C) (NJ O0l CQ \J + 0 ±I ()C C\

LA)

o3 o.. o-c- - 00 rC)C)-m 0C t r "0
10LUJ co o C )0 0 +1C ' e 4-I m LA L~ C'j C) mC\j C'j ci + -4- -~) ~ C.O CI -

C\~J c'l- - M~ . LO
m C'*)

LD(MA Cy) 0 o C\ -L oAC\ jC 00 0 00CJC -cr L O ' N

(~~C\J -- ( C~j

in 00

0-O=M ')-:O \J00 - Mt C\o r,- rA-~ on-L -' M- M m1.0LAoCD- C C " -
-j -)0co r ) co +1- C) koi~' .LLO0L C\ 4- CJM m I M ~ ~ C~ \ I \ C'.J C

-o - - - 0c \

o 1.0 1.0

M-. N.) 1.0 toa O0 r C Y o)(JC)CjCj(
L. I(AL C\ C\ - -~..-~-o -,- 2=O'IC

C~Co

LO C ") +1 - 0 C -% M<r c - Lf 4-I M .- \J\ \C\ CO -
o4 7 ~ 00 CJ' '.- ~ c-, 0* *3* IcsJz- Lo" M-: u \ I -CjC

M O J LAm l

LU oU

C-) r-E)

- - - -M C A 00 - T -- O -:d- -: f - LO - " ;r (A 0O L -%a M
00C Y 0- + 0)C Dr d q)L)-d L LO~aa +1. M ~ aCosa -.. S. c n~ c m ...Cj

M M CJ -Cj CD7



TDS/CL - CACHE AND LINDSEY SLOUGH

YEARLY AVERAGES
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Figure 2 - Yearly average TDS and Chloride data for Lindsey Slough (1953-65)
and Cache Slough (1960-65 and 1970-79)
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TDS/CL - CACHE AND LINDSEY SLOUGH

MONTHLY AVERAGES
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Figure 3 - Monthly averaged TDS and chloride
data for Lindsey Slough (1953-65)
and Cache Slough (1960-65 and 1970-79)
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TABLE 4 - CACHE SLOUGH WATER QUALITY (SEPTEMBER 1979)

Parameter Units Cache Slough

Alkalinity - Tot. mgCaCO3/1  110

Bicarbonate mgCaCO3/1  110

Carbonate mgCaCO3/1  0

Hydroxide mgCaCO3/1  0

Total Organic Carbon mg/l 7

Nitrate mgN/l 0.7

mg/i < 0.1

Sulfate mg/l 24

Surfacants (MBAS) mg/l < 0.07

Silica Reactive mg/l 7.3

Arsenic mg/l 0.006

Barium mg/l < 0.1

Cadmium mg/l < 0.005

Chromium mg/i 0.01

Copper mg/l 0.02

Iron mg/l 2.1

Lead mg/l < 0.03

Manganese mg/l 0.11

Mercury lg/l < I

Potassium mg/l 2.1

Selenium mg/l < 0.005

Silver mg/l < 0.02

Sodium mg/l 22

Zinc mg/l < 0.006

2,4-D ppb 0.2

2,4,5-TP ppb < 0.01

Endrin ppb < 0.01

Lindane ppb < 0.01

Methoxychlor ppb < 0.1

TICH ppb < 0.1

Toxaphene ppb < 0.1
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Figure 4 - Monthly averaged TDS data

for Cache Slough (1975-79)
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constant concentration level over the total period. Seasonal variations

(Figure 3) indicate the highest TDS and Chloride concentrations occur

during the winter and spring months when precipitation and runoff are at

peak levels.

In 1967, the Delta-Suisun Bay Pollution Investigation (DWR Bulletin

No. 123) notea the mineral concentrations in Lindsey Slough are higher than

the Sacramento River (at Rio Vista) because of poor quality groundwater

seepage and irrigation return flows. A poor circulation pattern also

contributes to the higher TDS and Chloride concentrations found in Lindsey

Slough. In addition, the study indicated minimal hourly and daily fluctuations

were observed in the TDS concentrations, therefore, the tidal excursions

had little immediate effect on the quality of the water in Lindsey Slough.

Spatial variations can be evaluated using the data collected on the

same day (June 10, 1968) at several locations in the region (Table 5). As

suggested in the Table, the Chloride and estimated TDS concentrations increase

as the sample stations move upstream. For example, samples collected from

Cache Slough (above Liberty Island) show Chloride and estimated TOS concen-

trations of 14 and 166 mg/l, respectively. On the other hand, the upstream

concentrations for Chlorides and estimated TDS were 29 mg/l and 225 mg/l,

respectively, for Calhoun Cut and for Cache Slough (at Maine Prairie) 21 mg/l

and 217 mg/l, respectively. These observations are confirmed by three measure-

ments collected on October 1, 1979. The first measurement on Lindsey Slough

(one mile above the Liberty Island Ferry) gave an estimated TDS concentration

of 156 mg/l. The second measurement (2.8 miles above the Liberty Island Ferry)

gave 164 mg/l and the third sample (5.2 miles above Liberty Island Ferry)

measured 178 mg/l. Therefore, assuming negligible tidal effects, the water

quality decrease in an upstream direction. These results appear reasonable

considering the limited mixing and circulation occurring in the upstream

areas and the combined effects of irrigation return flows and evaporation on

the local mineral concentrations.
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TABLE 5

GRAB SAMPLE EC, CHLORIDE AND TDS DATA FOR
VARIOUS STATIONS COLLECTED ON JUNE 10, 1968

Station
No.) Location EC CL TDS2

2 Calhoun Cut 395 29 225

5 Cache Sl. @ Maine Prairie 362 21 217

6 Cache Sl. @ Vallejo P.P. 305 17 201

8 Haas S1. 265 16 181

9 Cache Sl. Below Haas Sl. 260 16 178

10 Cache Sl. Above Shag S1. 208 15 177

11 Lindsey S1. 270 16 184

13 Cache Sl. Above Liberty Is. 238 14 166

'Refer to Figure 1
2Estimated EC 0-300 .55EC + 35

300-5100 .267EC + 120

Source: DWR
Cache Slough Vallejo Intake

The temporal and spatial variations observed in the available water

quality data indicate the following general conclusions:

1. The water quality in Lindsey Slough may be slightly better

than Cache Slough on a yearly average basis.

2. The water quality in Cache Slough may be decreasing at a

more rapid rate than Lindsey Slough due to seasonal

irrigation return flow and runoff conditions.
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3. Water quality in both Lindsey and Cache Sloughs decrease

during the winter and spring month when seasonal precip-

itation and runoff are highest.

4. The water quality in the region appears to have been

affected by the 1976-77 drought period as reflected by

the higher TDS and chloride concentrations found in

Cache Slough.

5. The water quality in both Lindsey and Cache Sloughs

decrease in an upstream direction reflecting the lack

of mixing and circulation and the accumulation of

mineral salts due to agricultural return flows and

evaporation.

6. Tidal fluctuations appear to have no immediate effects
on TDS and Chloride concentrations.
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Hydraulic Characteristics

Very little hydraulic data is available for Lindsey or Cache Sloughs.

Although limited tidal height data is available, channel flows and velocities

have not been measured on a regular basis. A dye release study was conducted

in Lindsey Slough during the summer of 1963 (DWR Bulletin 123) that indicated

a slow but steady upstream movement of water due to agricultural withdrawals

and domestic usage. Periodic diversions at the upper end of Lindsey Slough

were estimated to range from 1 to 10 cfs. Agricultural returns were estimated

to be 1 to 6 cfs. The results of numerical model runs conducted by DWR (Figures

5 and 6) indicate maximum simulated flood and ebb flows of, approximately, 2500

to 2200 cfs, respectively, for "normal" mid-summer hydrologic conditions

(Figure 5). Under low flow, mid-summer hydrologic conditions, the model

simulates maximum flood and ebb flows of, approximately, 2450 to 2100 cfs

respectively. Integration of the flood and ebb flow rates over time provides

an estimate of the average flow for each period. As indicated in Table 6, the

total (time averaged) ebb and flood flows in Lindsey Slough are 1798 cfs and

2374 cfs, respectively, for low flow, mid-summer hydrologic conditions. This

gives a net flood flow of 576 cfs during the tide cycle. The total (time

averaged) ebb and flood flows for "normal" hydrologic conditions are 3343 cfs

and 4223 cfs, respectively, giving a net flood flow of 447 cfs. The higher net

flood flow estimated for the low flow hydrologic condition are, most likely,

due to higher agricultural usage rates, evaporation and seepage to groundwater.

It should be noted that, although the simulated flows seem reasonable, the

model has not been calibrated in this region, therefore, the results should be

considered as estimates only.

Cache Slough is fed by seasonal flows from Ulatis Creek, therefore,

the hydraulic characteristics would be expected to be slightly different

from those found in Lindsey Slough. The results of the numerical model

simulations are presented in Figures 5 and 6. The maximum simulated

flood and ebb flows for the "normal" hydrologic conditions (Figure 5)

are 4700 cfs and 3800 cfs, respectively. Under low-flow hydrologic
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"NORMAL" FLOW CONDITIONS -CACHE AND LINDSEY SLOUGH
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LOW FLOW CONDITIONS -CACHE AND LINDSEY SLOUGH
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Figure 6 -Simulated hydraulic flow for Cache and
Lindsey Sloughs under low flow, mid-summer
hydrologic conditions (Aug. 25,1976)
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TABLE 6

TIME AVERAGED FLOWS FOR CACHE AND LINDSAY SLOUGHS

Flood Time Ebb Tide Net Flow
Time Flow Time Flow Ebb-Flood
(hrs) (cfs) (hrs) (cfs) (cfs)

Low Flow Hydrologic Conditions

Lindsey Slough 5.4 1074 8.5 870 -204
6.0 1300 5.1 928 -372

Total 2374 1798 -576

Cache Slough 5.4 2092 8.5 1565 -527
6.1 2131 5.0 1780 -351

Total 4223 3345 -878

"Normal" Hydrologic Conditions

Lindsey Slough 5.1 1171 8.6 985 -186
5.9 1254 5.4 993 -261

Total 2425 1978 -447

Cache Slough 5.3 1887 8.8 1713 -174
5.5 2255 5.4 1722 -533

Total 4142 3435 -707
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conditions, the simulated maximum flood and ebb flows are 4800 cfs and 3600

cfs, respectively. The total integrated flood and ebb flow rates for Cache

Slough are 4223 cfs and 3345 cfs, respectively for the low flow hydrologic

conditions and 4142 cfs and 3435 cfs, respectively, for "normal" hydrologic
conditions. The net (flood) flows are 878 cfs and 707 cfs, respectively,

for the low flow and "normal" hydrologic conditions. As observed in Lindsay

Slough, the simulated net flows in Cache Slough for the low-flow hydrologic

conditions are slightly greater than found for the "normal" conditions.

On November 27-28, 1979, the Department of Water Resources conducted

a flow measurement study in Cache Slough over a complete tide cycle. The

integrated flood and ebb flows over the period were 735 cfs and 853 cfs,

respectively, giving a net ebb flow of 118 cfs. The net ebb flow indicates

a net downstream movement of the water mass for this tidal period.

Based on the available data, it is difficult to generate specific

conclusions about the hydrologic characteristics of Cache and Lindsey Sloughs.

However, several general observations can be made from the information that

is available.

1. The general hydraulic characteristics of Lindsey Slough are

slightly different from Cache Slough during the periods of

heavy precipitation and runoff due to the runoff flows from

Ulatis Creek into Cache Slough. However, during periods when

Ulatis Creek is dry, both sloughs are essentially deadend water

channels.

2. Flood and ebb flows in Lindsey Slough are slightly smaller

than Cache Slough. The difference in flow rates probably

reflects variations in agricultural and domestic usage,

evaporation and groundwater seepage.
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3. During peak usage periods, the net flow in both channels is

upstream indicating losses to agricultural withdrawals, evapor-

ation and seepage. However, during periods of precipitation

and runoff, the net flows are in a downstream direction.

4. The difference in the flow rates between "normal" and low flow

hydrologic conditions are relatively small suggesting that the

hydraulic characteristics during these periods are similar for

both normal and low flow hydrologic conditions. Greater variations

in the hydraulic characteristics would be expected to occur between

periods of "normal" precipitation and runoff and the .Iow flow

hydrologic conditions.
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Interim Report

Floristic Reconnaissance of Proposed Routes

for the North Bay Aqueduct

May 13, 1980

Prepared by: F. Thomas Grigps

and

Thomas H. VThitlo;

DWR Contract # )3-53552
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A. Background

Between April and June of 1979, the authors investigated and described

the flora and vegetation along the proposed alignment for the North Bay Aque-

duct between Calhoun Cut and Denverton Creek in Solano County. The results

of this study were reported to the Department of Water Resources on July 7, 1979

(A Floristic and Vegetation Survey of the Proposed North Bay Aqueduct).

Subsequent to this study, several alternative alitmments were selected in an

effort to reduce the impacts on vernal pools and the area unofficially known

as the Jepson Yrairie. The current study examines the flora and vegetation of

two alternative routes for the aqueduct.

Purpose

This interim report provides preliminary information about the occurence

of vernal pools and rare plant species known to occur in the general vicinity

of the proposed alignments. This information is being made available now to

aid in ths preparation of the Draft Environmental Impact Report. The study

is being conducted in two phases. The first phase focuses on early blooming

plant species while the second phase will deal with summer blooming species.

Because the current study will not be completed until July, 1980, the interim

report is necessarily incomplete. The final report will include species lists,

maps and analyses which are not included here.

There are three goals of this study: 1) To locate populations of spring

blooming plants which are designated as Rare, Endangered, or Candidate species

by the U.S. Fish and Wildlife Serivce in accordance with the Rare and Endanger',;

£pecieO Act of •975. Tne species of concern are: Downingia hurtilis, Lastheni-t

conjuge,', and Lenere limosa. 2) To locate areas where the proposd alignments

cross vetrnl pools. 3) To locate areas where native perennial plants occur

in the grasslands along the alignments. The presence of native perennial plants

in'licate.> a relatively low amount of disturbance of the native vegetation.

P. 1 ethods and Findings

An initial reconnaissance of both proposed routes was conducted by car

on April 4, 1980. Areas of relatively undisturbed native vegetation were lo-

cated at all points where vehicular access was possible. On April 14, 1980,

both routes were inspected by helicopter to locate natural vegetation which
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wia; missed by the car reconnaissance. Areas where trespa:ss rights had been

ir -nted by the owners were targeted for detailed on the ground inspections.

Ar as where access was not granted were not inspected any further.

1) Areas of Natural Vegetation ,.hich '.ere Not Inspected

Only on- area was not ground checked due to lack of trespass permission

(th, north half of the southeastern quarter of Section 6 of Township 5N,

Ra-n e E ). This 7arc-1 was found to include vernal pools, as evidenced by

3tanding water and a conspicuous display of Lasthenia sep. The area was

gra-ed 'y shieep in April, 1930. Approximately 0.4 miles of proposed alignment

traverse this area.

2) Areas inspected on Foot

Areas open to trespass were inspected by following a compass bearing

through cruss-country sections of the alignment. The right-of-way was

assumed to extend approilmately 50 feet to either side of the centerline.

',here the alignment parallels Creed Road, the right-of-way was assumed to

extend 100 feet south of the fence line, parallel to Creed Road.

7pecies lists were compiled for each pasture encountered. Fastures

were identified by fence lines and were assumed to represent areas of uniform

Vernal pool censuses were conditcted for each pasture using the following

criteria:

a) Pools had to be within the 100 foot right-of-way.

b) Pools had to be reasonably natural and intact. For example, a mm-

made ditch with several vernal pool species growing in it would not

be counted.

c) At least four vernal pool species had to be contained within an area

in order to be counted as a pool.

d) A pool had to be a contin.uou unit. An amoeboid drainage would be

counted as one pool rather than many.

e) A pool had to be relatively large, i.e., greater than 200 feet 2 in

surface area.

These criteria are stringent and exclude small, disturbed, and depauperate

tools. The number of pools reported should be regarded as a minimum.
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Synopsis of Site Inspections

a) Alignment: Northern *

Location: Sections 2,3 and the SE I of Section 4, Township 5N,
Range 1E.

Distance: 2.8 miles

Date Inspected: April 16, 1980

Rare species: None encountered

Grassland perennials: Few and scattered

Vernal pools: 57, including one large hogwallow

Number of pastures: 4

Grazing: All pastures grazed by sheep

Comments: Includes some alkaline sinks at west end; grazing reduces

the visibility of the vernal pools, but they are well defined.

b) Alignment: Southern
Location: N - of Sections 34, 35 and 36, Township 5N, Range 1W

Distance: 2.4 miles

Date Inspected: April 27, 1980

Rare species: None encountered

Grassland perennials: Convolvulus sr.; none in flower, may be introdiuced;

brodiaea coronaria founi

Number of pastures: -4

Grazing: 3 pastures by cattle, 1 pasture by sheep

Comments: Generally heavily grazed early in season, low cover in the

grassland, vernal pools heavily trampled.

c) Alignment: Southern

Location: South section line (Parallel to Creed Road) of Sections

25, 26, 27, 28, 29, 30, Township 5N, Range 1E.

Distance: 6 miles

Date Inspected: April 27, 1980

Rare species: None encountered

Grassland perennials: Large stand of Stipa pulchra in Sections 31 an.! 32,

scattered Wyethia angustifolia

*"Northern" Alignment 1s used to describe the route from Cache Slough, bypassing

Travis Air Force Base on the north side.
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Vernal pools: Several shallow pools and well-developed hogwallows

Number of pastures: 10

Grazing: Much of the area apparently ungrazed this season

Comments: - NW 1 of Section 33 freshly dished
- NE j of Section 33 seeded to barley

NE of Section 34 has well expressed hogwallows

- Section 36 seeded to oats

- Marsh habitat where Denverton Creek crocses Creed Road.

d) Alignment: Southern

Location: The Feterson Ranch, Section 28 and the south of Sections

29 and 30, Township 5N, Lange 2h;.

Distance: 3.6 miles

Date Inspected: May 2, 1980

Rare species: No:,e encountered

Grassland perennials: Scattered Stipa pulchra

Vernal pool6: Well-defined hogwallows in the SW of Section 29 and

NW I of Section 32

Number of Pastures: Approximately 4

Grazing: All pastures grazed this season

Com.ents: Lindsey Slough has well-developed riparian zcone, including

intertidal stands of Scirpus californicus (California tule).

Sumarizing, while none of the recognized rare and endangered plants were

found, vernal pools were encountered along both the northern and southern align-

ments. The degree of disturbance was far less along the northern route, and the

number of well-defined vernal pools was greater. With the exception of the Stina

grassland in Sections 31 and 32 and the hogwallows in Section 34, the southern

route crosses highly disturbed vegetation which is inferior as natural vegeta-

tion to that found on the northern route.
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FINAL HPR

Possible Occurrence of I-ndangered and Threatenel .-v"ecies

of Plants and Animals along the Proposed Ali,-,iment::

of the N1"orth Bay Aqueduct

November 21, 1980

Prepared by: F. Thomas rrifrs

and

Thomas H. .hitlow

D.WR Contract / B-53552
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This ri .s Ir(~ id final report to the -'alifornia Department

ol, ater I~or~irt,-ard ing trie habitat and possible occurrence of rare

anid endangered plant ai animal species along two proposed alignments

for the North Bay Aqueduct. The Interim Peport submitted in P-lay 11)RO,

:.ribef; the (s'currenci of vornal pools and perennial gra. Glan~i! alor.t

th,- iliiment -. ' h s report focuses on the hahi tat requir-. ..nt!. of1

1 isto I an(! cant i date species recognized 1,y the *~ Fisi an i , ife-

> ,rvi i.te in icr the :ndangeredi Spcis st of 1147'5 , * A fi r tic ck

oof the plants occurring alongthe7 ~ret sao inc ludi.

sih cring floristic reconnaissance was conducted, along both

i I iirimonts in April and T-ay 11,48 (S ee interim Report), . uhsequ-nt

visitsi to -,pecific locations were mado in June, 3eptember, and October

Sto -;sit plant specie,- riot conspicuous during- the !,prini- season.

Tasoe-rtain the habitat roquirem-it- of rare species, appropriate

literature was; collocted and1 knowledgeable scientists and isnsrrtr

were contacted. Suitable habitat for the three rare nnimal- was identi-

fied on the basis7 of information obtained from these source!-.

Trapping or delibt-rate huntingr for tho animal -zpocie:- (a bde

s nake, and mouse) was, not deemed appropriate for dietermiziinr' prohable

occurrence. Spocie:- occurrence fluctuates over tim-, whipre- ri,.bitat

remains more constant. Ry focusing on habitat, it is possitle, to state

whether suitable areas occur or do not occur. In contraist, focusing on

individuals (i.e., by hunting for them) provides reliable information

only if the species is caught.

FINI)ING-; AN) IlIPACTS

The following discussion describes the probable occurrence of 13

rare species along the alignments and the likely impact of the project

on these species.
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Plants

,;pecies N.,!F,: N0'I('11T7 A I'('CWATA (::olano cra7,s).

"ode : OPNH

Legal Status: Listed Endangered

Habitat: Known to grow only on the dryed summer bed of a vernal lake

southwest of Dozier Si tion, Solano Coutty.

Habitat Occurrence: Neither right of way transects a vernal pond or lake

large and deep enough to support this Orcuttia.

Species Name: ASTER CHILENSIS var. LENTUS (Suisun Aster)

Code: ASCHL

Legal Status: Canlidate

Habitat: Brackish marshes around Suisun Bay and inland a short distance

along the Sacramento Piver.

Habitat Occurrence: The only point where the southern right of way

transects brackish marsh is southeast of Cordelia. A site

visit on 12 June 19RO revealed no A3CMIL growing along tho riglt

of way. This portion of the marsh hns been altered by levee

and road construction for farming and hunt clubs.

The nearest collection of A2CI!L to the right of way is recorded

as south of Suisun City.

Species Name: CIRSTUM {YDIiOPIIILUDI ssp. IIYDIOFIIILIW (Juisun Thistle)

Code: ClIMfS

Legal Status: Candidate

Habitat: Brackish marshes around Suisun Bay

Habitat Occurrence: The marshes southeast of Cordelia are the only

habitat along the southern right of way likely to support

CIHYH. However, the right of way crosses through an area previously

disturbed by road and levee construction. No ClHYH was found along

the right of way southeast of Cordelia. The nearest collection of C]IFYS,

to the right of way is south of Suicun City near Peytonia C1ough.
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5.

Species Name: CORDYLANTHJS HOLLIS ssp. MOLLIS (Soft birds-beak)

Code: COMOM

Legal Status: Candidate Threatened

Habitat: Salt marshes around the north portion of San Francisco Bay.

Habitat Occurrence: The marshes southeast of Cordelia are closest to

the likely habitat of COMOM. However the portion traversed

by the right of way is heavily disturbed and COMOM was not

observed. The nearest collection site is reported only as

'south of Suisun City'.

Species Name: CORDYLANTHUS MOLLIS ssp. }{ISPTDUS (Hispid birds-beak)

Code: COMOH

Legal Status: Candidate Threatened

Habitat: Alkaline soil in grassland

Habitat Occurrence: One extant population of COMOH frows at the head of

Denverton Creek along the southeast shoreline of the vernal lake

in the S1 of Section 29 T5N 17,. The south r ight of way is

less than 100 feet from this population, across Creed Road to the

south. However, the plant could not be found along the right

of way. Aqueduct construction within the proposed right of way

south of Creed Road would likely not impact upon COFKO}{. llowevcr,

should the vernal lake basin be dammed and the water level raised

above natural levels, the COF,011 may be adversely affected.

Species Name: LASTHENIA CONJUGENS (Contra Coasta baeria)

Code: LACO-3

Legal Status: Candidate endangered

Habitat: Vernal pools of Solano and Contra Costa Counties

Habitat Occurrence: Significant areas of vernal pools are traversed

by the two right of ways (See discussion in Tnterim Report).

However, diligent search for LACO-5 could find none along the

right of way. Collection sites near the right of way include:

'along H{wy. 12, 6 miles east of Fairfield - this site is less

than 1 mile south of the southern right of way; 2 miles north of

Vanden Station - less than one mile north of the northern right

of way, although much of this area has been plowed recently.
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4.

Species ?hnie: LATI[YIU: JISO, CTi ssI. JI*PSON]I (Delta-Tule pea)

Code: LAJFJ

Legal Status: Candidate 1",ndangered

Habitat: Brackish marshes, 'uisun and San Pablo Bays

Habitat Occurrence: Only the marshes southeast of Cordelia offer potential

habitat. The right of way crosses the marsh in an area already

heavily disturbed by roads and levees. No LAJ ,J was observed

along the right of way. The nearest collection of the LAJF

to the right of way is south of Suisun City near leytonia -lougrh.

Species Name: LIMGNUB MHOSA (Lerenere)

Code: LELI

Legal Status: Candidate endangered

Habitat: Vernal pools of the Central Valley; rarely collected. A rpecimen

of LELI was studied at the Botany Dept. Herbarium, IC Davis.

Habiatat Occurrence: LF, was not seen in any of the vernal pools along ]

the right of way. The nearest collection to the right of way

is from Calhoun Cut at the Hwy. 113 bridge.

Species Name: LTLAFOF:;I3 .ASONTT (Mason's lilaeopsi)

Code: LIMA-5

Legal Status: Candidate endangered

Habitat: Brackish mar:;]', and flats around ,uisun Bay and inland alonr

the 'Sacramento Hiver for a short distance.

Habitat Occurrence: Only the marshes -outheast of Cordelia offer the

potential hahitt. However, the portion traversed by the right

of way has been severely disturbed by levee and road cohtruction.

T'he nearest collection of LTNA-5 to the right of way i- :,outh

of -Suisun City nenr Proytonia Slough.

Species Name: NEOSTAPPIA COLUSANA (Colusa grass)

Code: NECO

Legal Status: Candidate endangered

Habitat: The dried summer bed of lar e vernal ponds and lakes.

Habitat Occurrence: '*o vernal ponds of sufficient size or n(I'th occur

alonr the right of wny. Thle nearest populinion of .i... fond

in the vernal lake southwest of Dozier Station.
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5.

Species Name: TlTFOI,TTC! AW]h.TKi (Two-fork clover)

Code: TH AN

Legal Status: Candidate endanered

Habitat: Low marshy areas in grassland.

Habitat Occurrence: Possibly at mar,hy areas near Lindsey Slough or

Denverton Creek, although 'MAN was not found along the right

of way. The nearest collection is reported as from limira,

several miles north of the northern right of way.

Species Name: (O.{NI:GIA Hi LI (Delta downin gija)

Code: DOIJ

Legal Status: Candidate

Habitat: Well developed (deep) vernal Pools.

Habitat Occurrence: ''hile many area. of vernal pools are cros:ci ky the

right of ways, -,(,!7U wa- not found aloni, the ri- .t of w-is.

The nearest known collection iites are from ti.fe !-;<ore of tne

vernal ])ke ooth'..t of Dozirr Station and fror vrna co!

around tio head of (;alhoun "ut, ca. : mile ,;rth of 'r, .

Animals

Species Nane: T;IAI;ISUH{Is CSUJII (Giant garter snake)

Code: T}{COG

Legal Statun: Candidate

Habitat: This is one of the most aquatic of all t-arter sunks, found

only in areas of permanent fresh water (sloums and rarsses).

Habitat Occurrence: The only areas with permanent fresh water ar- at

the east end of each right of way: Lindsey Slouh and Cache

Slough. (The marshes southeast of Corlelia ;aro not suitable

since they contain brackish or salty wat,,or). Tnstallation

and operation of pumping station. at either Lindseoy lougr:.

or Cache :;lough would likely have minimal impact nn this s;na.e

s.ince the slough would not he altered.
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7.

CONCLUSION:;

None of the 10 plant see considered in this inves~tig~ation werp

found on either of the riaht of w,,ys.. Roth aliprimentf; traverse( habi;tatt

suitable for Lasthenia con.,igens and the southern right of way comes

within 100 feet of a known population of Cordylanthus mollis var. hispiius-.

uitable habitat for the other species of plants is not close enough

to the alignments to warrant any special. consideration during7 construction.

Of the animal species:,, no suitable saltmarsih habitAt. ev.- -'OF

the al igrmntFs for t he salt-mAr:-h ha.,rvret :souse Ob ta for tl'.ell

green ground beetle has2 beenI precisely delineatedI by recent inves tigaIoII

and is not crossed by either alignment. The giant garter snake requires

permanent fresh water. 'The only possible sites- s-at./yinF, this rociiuire'sent

occurs at the intakes at. Linds-ey and S:ache .;loul-hs. Unless- - t.he- csostr-uction

and operation of the aqued?,uci. -ffects the perenniality of tee'ae

bodies, the habitat would probably not he affected1.
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loristic Checlb:t for the 1Propo:ned Ali 3r~ pring, 1980
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Allocarya iipp.
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Callitriche sn.
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!.pergularia rubra
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Cruciferae
Frissica ni-r
Lepidium Pp.

Cyperaceae
Carey sp.
Elpocharir- macrontoichya
cirru.s cilifornicus

,cirpuPr olnryi

Luphorbiarp-ip
IFrmocrirj IW stifrprus
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APPENDIX E

CULTURAL RESOURCES EVALUATION OF THE
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(ROUTES 1, 4 AND 6), SOLANO COUNTY, CALIFORNIA

Prepared by:

David ('hnvez
Consult.ing Archaeologist

457 Edgewood Avenue
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August 1980
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SUMMARY

In late July/early August 1980, a Cultural Resources Evalu-
ation was accomplished for the North Bay Aqueduct Project
Alignment Alternatives (Routes 1, 4 and 6). The resources
evaluation consisted of archival review, personal contact
with local archaeologists and Native Americans, and complete
archaeological field surveys of the three alternative routes.
It was determined that the overall project area is rich in
both prehistoric and historic cultural history and that
numerous cultural resources are located throughout the
region.

The cultural resources investigations resulted in the detec-
tion of three resources which are located within alignment
corridors. The resources are as follows:

A prehistoric archaeological site (CA-Sol-268), which
is situated within the alignment section common to all
three alternative routes, located west of Interstate
80.

An historic feature, identified as a late 19th century
stone fence, which is also situated within the align-
ment section common to the three routes, west of Inter-
state 80.

An historic archaeological site, which is situated
within the alignment section common to Alternative
Routes 4 and 6, located between Interstate 80 and
Suisun City.

It has been determined that these three cultural resources
are potentially subject to direct adverse impacts resulting
from project implementation. Several alternative courses of
action are presented which would constitute acceptable
mitigation concerning the potential impacts. In all cases,
preservation and protection of the resources is strongly
recommended.

The preferred project alignment from a cultural resources
perspective would be Route 1; utilization of Route 1 would
potentially impact only two known cultural resources, as
opposed to three resources if Route 4 or 6 is utilized.

NOTE: Due to the confidential nature of some of the informa-
tion contained in this report, several sections (maps,
appendices, etc.) have been deleted. Uncontrolled
access to specific information concerning the location
of archaeological sites could result in damage
(through acts of vandalism and/or illegal excavation)
to these resources. Qualified individuals wishing to
review the complete report should contact the State
Archaeological Site Survey Regional Office at the
Sacramento State University.

E-2



TABLE OF CONTENTS

Page

SUMMARY E-2

INTRODUCTION ........... ..................... E -4

CULTURAL RESOURCES BACKGROUND ..... ............ E-7

Ethnographic Setting ....... .............. E-7
Prehistoric Setting ....... ............... E- 2

Historic Setting ....... ................ E-15

FIELD INVESTIGATIONS ........ ................. E-21

IDENTIFIED RESOURCES"......... . ............... E -27

DISCUSSIONS OF IMPACTS AND MITIGATION .... ........ E -29

CONCLUSIONS .......... ..................... E -32

REFERENCES ........... ...................... E -33

E-3



INTRODUCTION

The nature of the project was briefly defined in 1979 as
follows:

The purpose of the proposed North Bay Aqueduct is to
convey California Water Project water from the
Sacramento-San Joaquin Delta overland to the counties
of Napa and Solano. The 105 cubic feet per second
(cfs) capacity aqueduct would deliver 20,500 acre-feet
of water to Napa County and 36,400 acre-feet of water
to Solano County (total 56,900 acre-feet) annually for
municipal and industrial use. Various alignments are
under consideration. All run east to west across
Solano County to a point near Cordelia Junction, where
an existing segment of the North Bay Aqueduct (Phase
I) begins. This segment, a pipiline, has served the
City of Napa on an interim basis since 1968 with water
obtained from the Federal Solano Project. Final de-
sign of facilities for Phase II is not yet firm. All
presently proposed alternatives, however, would require
construction of water intake pipes below historic low
water and an adjacent pumping plant at Lindsey Slough
or Cache Slough about 16 miles east of the City of
Fairfield. The water would then be conveyed to the
existing Cordelia Surge Tank, which is part of the
Phase I facilities. The proposed Travis Pumping Plant
would not be required if only pipelines are used (Corps
of Engineers, Public Notice, December 3, 1979).

In February 1980, a preliminary Cultural Resources Evalua-
tion was prepared to determine the relative sensitivity of
the seven project alignments under consideration at that
time, for the North Bay Aqueduct Project. That phase of the
North Bay Aqueduct Cultural Resources Investigation consisted
of a general overview of the project area (i.e., literature
review; personal communications with local cultural resour-
ces authorities and organizations, including Solano County
Native Americans; and some cursory field inspection of the
alternative project locations). The resource data which
resulted from the preliminary study was utilized to deter-
mine the relative sensitivity of the then considered seven
alternative alignments.

Based on various environmental and engineering factors, the
number of considered alignments was reduced to three; in
July 1980 Madrone Associates authorized the consultant to
conduct a comprehensive Cultural Resources Evaluation of the
three alignment alternatives. The project study areas are
d(efined as follows:

Houte 1 consists of a study corridor which is approx-
imately 30 miles in length and 80 to 90 fot in width
(which includes maximum construction disturbance area).
This alignment alternative is depicted on Maps I
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through 5. The water conveyance system would consist
of a buried pipeline 60" in diameter. Also included in
this route are several supplemental facilities, as
fol lows:

A pump station to be located on a one, act,, Sit
situated at the Cache Slough Intake (Map 1).

A surge tower to be located on a 0.15 acre ,ite,
situated approximately one mile east of the Union
Creek and Southern Pacific Railroad inter section
on the corridor alignment (Map 2).

A reservoir to be located on a 15 acre site, sit-

uated approximately 0.4 mile northeast of Green
Valley Road and approximately 0.8 mile north of
Cordelia ,Junction, on the corridor alignment (Map
5).

Route 4 consists of a study corridor which is approx-
imately 28 miles in length and 80 to 90 feet in width
(which includes maximum construction disturbance area).
This alignment alternative is depicted on Maps 5, 6, 7,
9 and 10. The water conveyance system would consist of
a buried pipeline, 60" in diameter. Also included in
this route are several supplemental facilities, as
follows:

A pump station to be located on a on(, acre sito,
situated at the Lindsey Slough Intake (Map 6).

A surge tower to be located on a 0.15 acre site,
situated approximately 0.8 mile west of I)enverton
Creek, on the study corridor alignment (lap 7).

A pump station to be located on a one acre site,
situated approximately 200 feet east of Union
Creek and 0.6 mile north of Highway 12, on the
corridor alignment (Map 9).

A reservoir to be located on a 15 acre site, sit-
uated approximately 0.4 mile northeast of Green
Valley Road and approximately 0.8 mile north of
Cordelia ,Junction, on the corridor alignment (Map
5).

Route 6 parallels the Route 4 study corridor, with the

exception of an approximately two mile variat ion which
is approximately 100 feet in width (Map 7). The(? water
conveyance system would consist of an open canal From
Lindsey Slough to a location immediately s;outh of
Travi; AFi, Followed by a buried pipeline (Go" diam-
el.er) to a I(,'rminal reservoir near ('ordelia, SupjII -

E-5



mental facilities for this alignment would include a
pumping station south of Travis AFB covering approxi-
mately one acre (Map 7).
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CULTURAL RESOURCES BACKGROUND

This phase of the subject evaluation was accomplished by
conducting a detailed review of records, maps and relevant
cultural resources documents which identify and discuss the
resources in the general environs of the project alignments.
This archival review was primarily accomplished at the State
Archaeological Site Survey/State Historic Preservation Re-
gional Office at Sacramento State University. Also, (ther
institutions, libraries and agencies were consulted as re-
quired. In addition to these efforts the National Register
of Historic Places (1979), the California Inventory of Ills-
toric Resources (1976), the California Inventory of Historic
Landmarks (1979) and the Central Solano County Cultural Her-
itage Commission Preservation Plan (1977) were consulted.

An integral aspect of gathering relevant cultural resources
information is the consultation with local Native Americans
concerning sites, features and locations within the study
region which are culturally sensitive. Organizations and
individuals from the Solano County area were consulted re-
garding these matters (see Appendices A and B for details).

These research efforts resulted in the following Cultural
Resources Setting summaries.

Ethnographic Setting

According to traditional anthropological sources (Kroeber,
1925; Bennyhoff, 1950 and 1977; Johnson, 1978) the general
project setting is within the territory controlled by the
Penutian speaking Patwin peoples. At one time the Patwin
Indians occupied the southern portion of the Sacramento
River Valley to the west of the river, from the present town
of Princeton south to San Pablo and Suisun Bays (Johnson,
1978). Bennyhoff (1977) identifies the group which occu-
pied the study area as the Southern Patwin and places their
eastern boundary approximately ten miles west of the Sacra-
mento River and their western boundary in the vicinity of
the Napa River (see Figure 1). The general Patwin region
was occupied by many distinct groups which have been re-
ferred to in traditional anthropological literature as
tribes or tribelets; the identification of these tribal
groups was based on distinquishable dialects, i.e., Kahal-
mem, Cache Creek, Cortina, Tebti (Hil1 Patwin) Colu;a and
Grime-s (River Patwin); Knight's landing and Suisun (Whist-
ler, 1976; Johnson, 1978 - see Fig-ire 2).

In general, the Patwin territory extended from north to
south for approximately ninety mi los and from oast to we,..t
for approximately forty miles. It can be divided into three
phys iographic regions from east to west as lol Io"ws

The bank-, of the Sacramento River and its at t,,nigl
densew tree, hrush and vine vegetation inI r e'm, with
oxtensive Iuh, marshos
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The flat open grassland plains with intermittent creeks
and occasional oak groves.

The lower hills of the eastern Coast Range Mountain
slopes rising to an elevation of approximately 1400
feet.

Most of the pre-contact Patwin population was concentrated
along the Sacramento River in large villages. Because much
of the plains were submerged from floodwaters in the winter,
and were relatively dry in the summer, occupation of the
plains was sparse and seasonal. Tribal groups in the hill
areas lived in the numerous valleys, particularly along the
drainages of Cache and Putah Creeks (Kroeber, 1932; Johnson,
1978:351).

The main political unit of the Southern Patwin was the
autonomous tribelet, which consisted of one primary and
several satellite villages, all located within a well-
defined territory. Each village had a chief who presided
over resource procurement and ceremonial activities (John-
son, 1978:354).

Fishing, plant gathering and hunting formed the basis of the
Southern Patwin economic system. Salmon, steelhead trout
and other fish were caught by weir or net. Mussells were
gathered from riverbeds. Deer, tule elk, small mammals,
waterfowl and reptiles were hunted or trapped. Sunflower,
alfilaria, clover, bunch grass and wild oat, all growing on
the open plains, provided seeds that were parched or dried
then pounded into a meal (Johnson, 1978).

As was common to many other California Indian groups, a
primary staple was the acorn. Two types of Valley Oak
acorns, hill and mountain oak, were usually gathered. Oak
groves are believed to have been communally owned by the
tribelets. Other food sources gathered were the buckeye,
pine nuts, juniper berries, manzanita berries, blackberries,
wild grapes, brodiaea bulbs and tule roots. Each village
had its own locations for gathering these various resources,
and the village chief was in charge of assigning particular
families to collection areas (Johnson, 1978:355).

Four types of permanent structures were constructed within
the Patwin tribal village. The dwelling or family house was
located anywhere within the village; the ceremonial dance
house was built at a short distance to the north or south
end of the village; the sweathouse was located to the east
or west of the dance house; and the menstrual hut was placed
at the edge of the village, farthest from the dance house.
All or these were earth-covered, semi-subterranean struc-
tures, either elliptical or circular in form. With the
exception of the family houses, which were built by one's
paternal relatives, the structures were built by everyone in
the village (McKern, 1923; Kroeber, 1932).
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Trade with neighboring Indian groups was an importanL aspect
of Patwin economic and subsistence activities during prehis-
toric times; cultural contact and exchange was maintained
with neighboring groups through the extensive trade not-
works. The Southern Patwin traded salmon, river otter
pelts, game, cordage, sinew-backed bows, feathered headbands
and shell beads to Pomo, Central Wintun, Wappo and Southern
Maidu groups (Davis, 1974:34-35).

One of the most distinctive aspects of Patwin culture was
the Kuksu religious system. A main feature of the cult was
the occurrence of one or more secret societies, each with
its own series of dances and rituals. Membership was by
initiation, and such initiation was generally limited to
boys from 8 to 16 years of age. In the Central California
cult system, almost all Indian groups possessed the Kiiksu,
however, only the Patwin also had both the ghost and Ifesi
types (Kroebcr, 1932). The purpose of each secret society
was slightly different from the others, although somewhat
overlapping. The ghost type, called "way sultu" (Northern
Spirits) stressed the initiation ceremonies; the Kuksu
emphasized curing and shamanistic functions; and the liesi
elaborated on ceremonial dancing. These secret societ ies
became active within village life, depending on when boys in
the villages were ready to be initiated and not upon any
fixed seasonal or sequential schedule (Johnson, 1978:353).

The most complete information on Patwin mythology was col--
lected by Kroeber (1932), who recorded twelve tales. The
origin and other myths generally relate the interaction of
anthropomorphized animals with humans (Johnson, 1978).

For further information concerning the various aspects of
Patwin culture, reference is given to the various anthro-
pogical sources which have been cited.

The Southern Patwin were dislocated immediately following
Spanish contact and great numbers of these people were
forced into subjugation at the missions. With the influx of
Mexican Period populations in the early 1800s, and eventual
settlement by Americans during the mid-1800s, the Patwin way
of life was both purposefully and indirectly undermined.
The arrival of whites, with their livestock and farms,
caused the Patwin ecological balance to be greatly upset;
food sources formerly available became extinct or scarce or
oth rwise unavailable. The accumulative effect of European
and American influx into that territory resulted in the
total displacement of their culture.

It, is known that the Patwin Indian presence in the subject
area was extensive during pre-contact times. The most
widely accepted calculation, based in part on the baptismal
records of the hay Area missions, is that approximately 2300
Patwins were I ivi n in that region at the time of European
cont act, (('ook, 19,13). Today it if difficult to find anyone
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in the area who is of Patwin ancestory or has oral knowledge
of the Patwin way of life (see Appendix B).

A review of tradition ethnographic sources (which have been
referenced) and consultation with Native American organiza-
tions and individuals (see Appendix B) suggests that no
presently known or recorded ethnographic sites, locations or
features which are culturally sensitive are located within
the project study corridors. Several recorded ethnographic
village sites are recorded within the general project envi-
rons, however none are located close enough to any of the
three alternative alignments to be effected by project
implementation. The resources are as follows:

Suisun Village, known to have existed near the present
location of Suisun City, likely to the southeast of
Route 4.

CA-Sol-243, an Historic Period village located near
Suisun City, adjacent to Suisun Creek; this resource
is known from both ethnographic and archaeological
sources.

Soneto Village, known to have existed in the vicinity
of Suisit, Creek, northwest of the present location of
Vacaville.

Ululato Village, known to have existed in the vicinity
of Ulatis Creek, in the northwest part of Vacaville.

Prehistoric Setting

Previous archaeological work in the San Francisco Bay and
Delta areas has been reviewed within a regional research
context by Bickel (1976). Recent reviews of the history of
Central California archaeological method and theory have
been presented by Gerow with Force (1968) and Fredrickson
(1973). Reference is given to these manuscripts for detail
concerning the greater archaeological context of the project
area.

In general, there is substantial agreement among regional
archaeologists that 2000 B.C. to 2500 B.C. was probably the
beginning date for the prehistoric Indian occupation of
Northern California, particularly the greater San Francisco
Bay and Delta area. A cultural sequence for the region,
which includes the Solano County locale, was established by
Lillard, Heizer and Fenenga (1939) with the estimated date
of 2000 B.C. playing a major role as an archaeological
marker. The three horizon cultural sequence was based on
data obtained during early investigations conducted in the
Stockton-Lodi Delta area by Schenk and Dawson (1929). The
chronological friework established by Lillard, Ileizer and
Fentonga (1939) expanded on that early work, with particular
emphasis on the appraisal of cultural materials from the
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Windmiler Site (CA-Sac-107), the Booth Mound (CA-Sac-126)
and the Augustine Mound (CA-Sac-127) (see Figure 1).

lleizer and Fenenga (1939) formulated a time chart for Cen-
tral ('alifornia, which reflected the culture horizons as
they %kere understood at that time. Subsequent studies in
the S(an Franrcisco,( Bay region (Gerow with Force, 1968) and
the Northwest (ast Range locale (Fredrickson, 1973) have
(inestioned the applicability of aspects of the culture
horizon system. However, concerning the project study
region the Sacramento-San Joaquin Delta Culture Horizon
System continues to be the most widely accepted analyt ical
framework for prehistoric archaeological data; the Heizer
arid T'enenia ( 1939) chart is as follows

1800 A.D Late Horizon, Phase III
(Hiistoric)

1700 A.D. Late Horizon, Phase II

500 A.D. Late Horizon, Phase I
1500 B.C. Middle Horizon
2500 B.C. Early Horizon

(Windmiller facies)

Regarding the specific region of the project study corri-
dors, numerous prehistoric archaeological sites are rccorded
throughout the central and southern Solano County region.
The existing records tend to indicate that the greatest
number of known archaeological sites are concentrated
around major drainage systems in protected valleys which
extend toward the sloughs, marshes, rivers and bays which
characterize the southern end of Solano County; archaeolog-
ical sites also tend to concentrate around the sloughs and
marshes and Suisun Bay where natural resources were abundant.
The records also imply that the immediate environs of the
numerous intermittent creeks and drainages situated through-
out the study area are archaeologically sensitive.

The general project setting (and considered project align-
ments) are located within several of these highly sensitive
(nvironments. Based on the known record, the following
areas are determined to be particularly sensitive regarding
both the existence of known archaeological sites and the
potential for encountering unrecorded sites:

Green Vallcy - Several arc,neological sites (CA-Sol-6,
('A-So! -15, ('A-Sl-ll, (CA-Sol-70, CA-Sol-69, CA-SO-18,
('A-Sol-242, ('A-Sol -239, CA-Sol -262. CA-Sol-263, (A-Sol-
(38 and CA-Sol-66) are situat.ed within a 1.0 to 1.5 mile
radius of alignment corridor Route No. 1. The majority
,)[" th(,se known sites tend to concentrate along (Green
V;1 I ,I ( reek. The record:- indicate that one sit, (('A-
S)1-268) is located within the actual Route I al ignment.

Su i s un Val Ilo. - Several arc'haeological sites (C'A-So l-
2.5, ('A-So! , t'A-Sol-16, ( \-Sl-71 , ('A-, ol-2,13, ('A-
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Sol-14, CA-Soi-244, CA-Sol-245, CA-Sol-247 and (A-Sol-
254) are situated within a 1.0 to 1.5 mile radius of
alignment corridor Route No. 4. The majority of these
sites tend to concentrate along Suisun Creek, Ledgewood
Creek and Gordon Creek and the northern extensions of
Cordelia Slough.

Lagoon Valley - Several archaeological sites (CA-Sol-
57, CA-Sol-58, CA-Sol-67, CA-Sol-55, CA-Sol-59, CA-Sol-
254, CA-Sol-45, CA-Sol-57, CA-Sol-52 and CA-Sol-53) are
situated within a 1.5 to 2.5 mile radius of alignment
corridor Route No. 1. The majority of these sites tend
to concentrate along Laurel Creek and Soda Springs
Creek.

Lindsey Slough - Five known archaeological sites (CA-

Sol-! through CA-Sol-5) are situated adjacent to Lind-
sey Slough, approximately 1.0 mile north of alignment
corridor Route No. 4. CA-Sol-l through CA-Sol-5 are
described as occupation and burial sites (Treganza and
Cook, 1948) and are considered to be ethnographically,
as well as archaeologically, highly sensitive.

The cultural resources sensitivity of the Green Valley,
Suisun Valley, Lagoon Valley and Lindsey Slough areas has
been established by academic archaeological investigations
in Central Solano County (Treganza and Cook, 1948; McGon-
agle, 1948 and 1966; Weyand, 1980; Greengo and Arnett, n.d.)
and recent EIR generated field investigations (Chavez, 1979;
Holman and Chavez, 1977; Peak and Associates, 1976, 1977,
1977a, 1978; Archaeological Planning Collaborative, 1979,
1979a; McGuire, )977) which tend to concentrate in those
areas.

It is therefore possible to identify the more likely areas
where archaeological resouces could be encountered during
the project field study. This determination of archaeolog-
ical sensitivity is made by comparing the areas in question
to similar environmental settings which are known to contain
archaeological resources (i.e., Green Valley Creek, Suisun
Creek, Laurel Creek, Lindsey Slough, etc.) throughout cen-
tral and southern Solano County. The potentially sensitive
areas which are within close proximity to, or are actually
transected by, the project alignments are as follows: the
Suisun Slough and Denverton Slough regions; the Union Creek
area; the Ulatis Creek area; the Big Ditch Creek area; the
C.lhoun Cut/Lindsey Slough region; and the numerous unnamed
intermittent creeks which characterize much of the overall
study area. The extensive plains area, which is transected
by much of alignment Route No. 1 and portions of alignment
Route No. 4 (and No. 6), was likely submergered by flood-
waters during the winters and relatively dry during the
summers in prehistoric times and, therefore, only moderately
sensitive concerning potential prehistoric archaeological
site occurrence.
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H1istoric Setting

The first European to make contact with the Patwin Indian
populations of Solano County was Don Juan Ayala, who landed
the "San Carlos" in Suisun Bay in 1775. The full impact of
that contact was apparent a short time later during the
Spanish Mission era when Indian populations were forced into
subjugation at the Bay Area missions and the traditional way
of life rapidly disintegrated (Fredrickson, et a]., 1977).
Beginning in 1807 the Suisun tribel group of central Solano
County began retaliating against the Spanish with raids and
attacks on mission outposts, and escaping Spanish reprisals
by fleeing in rafts across the Carquinez Straits and taking
refuge in Suisun March (Central Solano County Cultural
Heritage Commission (CSCCItC), 1977).

In 1810 Gabriel Moraga and his soldiers left the San 1ran-
cisco Presidio for the purpose of counter-attacking the
Suisun Indians. After fierce battles in Solano County the
resistance of the native population had all but broken down
and by 1810-1811 San Jose and San Francisco Mission liaptis-
mal record books show a large number of Suisuns added to the
mission populations. By 1813, however, few Suisuns wore
added to these mission records and it appears that mo.st had
been removed from their native territory. What resistance
did remain was quickly stamped out by Lieutenant Jose Sanchez
who, in 1817, left the San Francisco Presidio with orders to
subdue any rebellious elements among the Indian tribelets.
By the time Father Altimira arrived in 1823, in search of a
new mission site, only abandoned and collapsed dwellings
remained in south-central Solano County (CSCCHC, 1977:17).

The last Spanish mission established in California was that
of Mission San Francisco Solano at Sonoma in 1823. Among
the Indians baptized at the mission the following year was
"Sam Yeto", chief over most of the rancherias between Peta-
luma Creek and the Sacramento River, who was renamed Fran-
cisco Solano. Chief Solano played a major role in the
dealings of North Bay Indians with the Spanish and Mexicans
up until the 1830s when a smallpox epidemic (1837-1839) de-
cisively eliminated the Patwins (as well as Indians through-
out north-central California), as a force to be dealt with
(Peterson, 1957; CSCCIIC, 1977).

In 1821 California became independent from Spain and the
missions were divested of their lands. As was the practice
under the Mexican government, large landgrants were estab-
l ishd and in central Solano County the ranchos which cov-
ered lands in the study area were Rancho Suisun, Rancho
Tolenns, Rancho los Putos and Rancho Soscol. The ranchos
wore almost exclusively devoted to the raising of catt le,
with vineyards and fruits and vegetables being planted for
the ranchers own needs (Hloover, Pensch and Rensch, 1966
511).
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With the annexation of California by the United States
government in July 1846, and the subsequent discovery of
gold in the Sacramento Valley on January 24, 1848, thousands
of people poured into California; the increase in polulation
was the stimulus that caused central Solano County to turn
to agriculture. Ranchers and farmers discovered that
profits could be made by selling their surplus crops to
mid, and the raising of livestock began to assume a sec-
ondary land use position. With the Irish famine and poor
wheat harvests in Europe, the cultivation of wheat in Solano

County expanded as prices continued to rise in the foreign
markets (CSCCHS, 1977:21-22).

In 1850, at the site of a pre-Spanish encampment and burial
ground of the Suisun Indian people, J. M. Perry established
a blacksmith shop in the area that was to become known as
Rockville. Founded on the stage road between Benicia and
Sacramento, In a highly agricultural area, Rockville slowly
grew throughout the 1850s; it eventually attracted a cluster
of local service institutions such as an hotel, shops, a
school, a stage depot, a post office and a church (Hoover,
Rensch and Rensch, 1966:520; CSCCHC, 1977:24).

Recognizing the importance of water transporation in the
Suisun Valley, Robert Waterman, owner of Suisun Rancho
(which encompassed most of the valley) decided to develop a
shipping point on his ranch, south of Rockville. Several
navigable waterways (Cordelia Slough, Suisun Creek, Suisun
Slough), could be found on Waterman's property and he
choose a site at the head of Cordelia Slough for the loca-
tion of his settlement (CSCCHC, 1977:24-25).

Cordelia (named after Waterman's wife and the second oldest
city in Solano County) became quite well known as a shipping
center, as well as a stopping place for stages and travel-
ers. A post office was established there in 1854, however
it moved north to Rockville in 1858. In 1869 the post
office was reestablished in Cordelia and operated there
until 1943. By 1868 stone from a nearby quarry was being
shipped down the Cordelia Slough, from Bridgeport Landing,
and across the Bay to San Francisco, where it was used in
the paving of streets and the construction of buildings. By
this same year the California Pacific Railroad (Southern
Pacific) was running through Cordelia via Bridgeport (Hoover,
Rensch and Rensch, 1966:519).

The area that was to become Suisun City was first visited
via Suisun Slough in 1850 by Dr. John Baker and Curtis
Wilson, and later that year by Captain Josiah Wing. Finding
an island in the slough, Wing hoped to establish a landing
from which to ship the farm products of central Solano
County and to this end he constructed a warehouse and wharf
on the island in 1852. With the success of the area as a
shipping point, the population grew and by 1854 the city of
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Suisun was laid out west of the landing. In 1868 the rail-
road came to Suisun and the city was incorporated (C0CCHC,
1977:25).

With the success of Suisun City, Cordelia soon lost its
importance as a shipping point. As a result, Waterman
established a new town in 1856 and named it Fairfield. In
order to assure that his new town would prosper, Waterman
took advantage of the heated debates raging in Solano over a
new location of the county seat. Waterman not only offered
to donate sixteen acres of land to Fairfield for this pur-
pose but also an additional four blocks and money to place
county buildings on the land. On September 2, 1858, the
people of Solano voted to have Fairfield replace Benicia as
the local seat of government. Although the city became the
county seat, because of its poor position in relation to
water (and later rail) transporation, Fairfield never real-
ized success as a trading center and was not incorporated
until 1903 (CSCCHC, 1977:25-26; Hoover, Rensch and Rensch,
1966:523).

By 1860 most of the civilian towns in central Solano County
had been founded and during that decade farmers and ranchers
prospered. Ditches were replaced by wooden fences, log
cabins abandoned for houses constructed of lumber and solid
buildings of local stone were build by large land owners
(Hoover Rensch and Rensch, 1966:520).

The coming of the railroad in 1868 caused some economic
changes in central Solano County. Shipping of farm products
by rail rather then water reduced trading in Suisun. The
decline in European wheat imports as well as the extension
1f tracks into the San Joaquin and Sacramento Valleys (and
thus their access Uo the foreign markets), helped cause a
decline in wheat prices. As a result, by the late 1870s
oIrchards began to replace the wheat fields (CSCCHC, 1977:28).

In the late 1860s and 1870s, it appeared that wine and table
grapes might succeed wheat cultivation; however by the 1880s
the fruit orchards had become the agricultural foundation in
central Solano County. Many canneries and packing houses
were erected adjacent to the railroad tracks in Suisun and
they became important local industries by the turn of the
century. During that period a diverse population, including
Chinese, Japanee , Portugese, Greeks, Italians, Filipinos,
and Iindustanis, could be found laboring in the orchairds and
in Ihe ('laiming of thousands of Sui.sun marshland acres for
agricultural use (CSSCHC, 1977:29-32).

A lthough agriculture was the base of the local economy,
beginning in I he 1870s, the quarrying of local stone and
mineral deposits became a major economic activity. Three
quarrie(s near Cordelia gave that area a welcome economic
loost, however the most extensive quarrying, of onyx and
Iraver. ino, took place around ('ement [fill, located noilteast

E-17



of Fairfield. Quarrying operations at Cement Hill were sus-
pended prior to 1900 and then resumed in 1902 when Pacific
Portland Cement Company established a tufa quarry and cement
factory at the base of the hill. By 1907 it was one of the
largest cement plants in the western United States, however
with the onset of the Depression by 1927 the Cement Hill
plant and adjacent town of Cement were abandoned (CSCCHC,
1977:33-34).

The Depression also had an adverse effect on agriculture as
farm incomes decreased by 50% between 1929 and 1932; canning
and packing companies began closing and fresh fruit ship-
ments to the east virtually stopped. Although fresh fruit
shipments eventually resumed and continue today, increasing
proportions of the local crops are dried or canned at com-
panies in Sacramento or in the Bay Area (CSSCHC, 1977:40-42).

Up until the turn of the century the population of Suisun
City had aluays been greater than that of Fairfield; however,
as dry land became scarce in Suisun, Fairfield's open lots
became popular for homesites and by 1910 the population was
slightly larger in the northern community. The first state
highway through Solano County was built between 1912 and
1914; during the mid-1960s the reconstruction of U.S.
Highway 80 as an eight-lane freeway, further caused Fair-
field's population to increase. With the establishment of
the Fairfield-Suisun Army Airfireld in 1942, and its subse-
quent take-over in 1949 by the U.S. Air Force, many military
and non-military employees moved permanently into the area
and today Fairfield is by far the largest community in
central Solano County (CSSCHC, 1977:34).

Despite the transformation of central Solano County into an
essentially urban area, much of its historic landscape
remains. Numerous structures and features important to the
history of Solano County are evident throughout the general
project setting; despite the historic sensitivity of the
region, review of the records (including national, state and
local historic registers and listings) suggests that no
recorded historic resources fall within any of the three
project study corridors. It is however noted that several
historically significant structures are situated relatively
close to the project alignments, and they are identified as
follows:

Route 1

The Ramsey-Nightingale House (ca. 1860), which is
located on Green Valley Road, approximately 0.3
miles north of the alignment corridor.

An unnamed Historic Ranch Cluster (ca. 1900)
lorated on Green Valley Road, approximately 0.2
mile south of the alignment corridor.

E-18



The Suisun Valley Fruit Growers Association Build-
ing (originally Pacific Fruit Exchange - ca. 1920)
located adjacent to U.S. Highway 80, approximately
150 feet north of the alignment corridor.

The Eaton Ranch Complex (ca. 1920, house; ca.
1890, barn) located adjacent to U.S. Highway 80,
approximately 200 feet north of the alignment
corridor.

The Clyde's Lawn-Leisure Building (originally
Stewart Fruit Packing Company - ca. 1920) located
adjacent to U.S. Highway 80, approximately 150
feet north of the alignment corridor.

The Boynton House (ca. 1855) located in the 800
block of Beck Avenue, approximately 100 feet south
of the alignment corridor.

The Cement Hill Historic District (ca. 1905-1920)
located northeast of Fairfield, approximately 0.2
to 0.4 mile north of the alignment corridor.

Route 4 (and Route 6)

The Nelson Hill Quarries (ca. 1870) located above
Cordelia Road, approximately 400 feet west of the
alignment corridor.

Historic House located at 340 Cordelia Road (ca.
1860), which is approximately 125 feet east of the
alignment corridor.

The PG&E Cordelia Substation (ca. 1915) located on
Cordelia Road, approximately 0.15 mile southwest
of the alignment corridor.

The Switchman's Cottage (ca. 1905) located at 339
Thomasson Lane at Southern Pacific Railroad tracks,
approximately 120 feet from the alignment corridor.

The Agricultural Cluster (ca. 1915-1940) buildings
and two silos located on Thomasson Lane, approxi-
mately 300 feet south of the alignment corridor.

The S(outhern Pacific Ra ilroad Tunnel (n.d.) l o-
cated nen r Thomasson Lane, approximately 0.2 mile
west of the alignment corridor.

The McCreary/Thomasini Ranch liouse (c-a. 1870)
located on Cordelia Road, approximately 100 feet,
south of the alignment corridor.

The Sui: un-Fairfield Ra0ilroad Station (ca. 1910)
located at Main Stret and Union Avenue, approx i-
mate ly 150 feet. south of the a]ignment. corridor.
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* The Historic Ranch Cluster (ca. 1890) located at
35 Sandia, approximately 0.1 mile north of the
alignment corridor.
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FIELD INVESTIGATIONS

The Archaeological Field Reconnaissance of the three North
Bay Aqueduct Alignment Alternatives was conducted by con-
sultant David Chavez, with assistance from the following
experienced archaeologists: Jan Hupman (B.A., San Francisco
State University; William Mulloy (B.A., Sonoma State Univer-
sity; and Lowell Damon (B.A., Sonoma State University). The
survey work was accomplished during late July/early August
1980.

The field investigation of the alignments can be described
as a General Surface Reconnaissance (King, Moratto and
Leonard, 1973). During the survey, close attention was
given to the detection of those surface features which
suggest the presence of prehistoric cultural resources in
this part of Solano County (changes in soil color, compos-
ition and/or texture which suggest the occurrence of arch-
aeological midden; unusual ground contours or abrupt changes
in vegetation patterns; and the presence of prehistoric
artifacts, obsidian, basalt, chert and/or other types of
lithic flaking wastes, fire-fractured rock, charcoal depos-
its and/or charred faunal remains). Also, all rock outcrop-
pings were examined for the presence of rock quarries,
petroglyphs and bedrock mortars. Further, during the field
inspection, attention was given to the potential presence of
historic resources remains and features.

The following reconnaissance discussions are presented for
each of the alignment alternatives:

Route 1 - The survey of this potential project align-
ment was accomplished by walking the entire 30 mile
corridor. Two person survey teams were assigned spec-
ific linear segments of the corridor and the two in-
dividuals spaced themselves at appropriate distances
from each other so as to accomplished maximum coverage
of the 80-90 foot wide corridor; also, a zig-zag cross-
over pattern was utilized by the survey teams to assure
comprehensive archaeological inspection of the study
area. The following observations were made during the
field investigations of the Route 1 Alignment:

Section from Cache Slough to Vacaville Junction
(Maps 1, 2 and 3) - Some agriculture fields were
present between Cache Slough and State Highway 113
(Map 1) and inspection consisted of walking the
perimeters of the fields and spot checking the
actual alignment as accessibility allowed. Some
agricultural fields were also present approxi-
mately 1.8 to 2.5 miles east of where the align-
ment crosses Union Creek (Map 2); inspection )f
those fields was accomplished in a similar manner.
The remainder of the corridor section consisted of
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open grassland terrain, with some dirt roadway
available for inspection east of State Highway
113. Dense grass was encountered in some portions
of the corridor, however fair to moderately good
inspection of the ground surface generally pre-
vailed. Survey efforts in this section of the
corridor particularly emphasized the examination
of the terrain where the alignment approaches
Cache Slough, and where it transects Union Creek
and other unnamed intermittent creeks.

No evidence of the occurrence of cultural resour-
ces was encountered in this section of the Route 1
Alignment Corridor.

Section from Vacaville Junction to Interstate 80
(Maps 3 and 4) - This segment of the survey cor-
ridor followed an abandoned railroad alignment.
With the exception of the first 1.2 miles west of
Vacaville Junction (where the grass and weed
coverage was relatively dense), this section of
the Route 1 Alignment was well inspected. Par-
ticular survey efforts were concentrated in the
vicinity of the Laurel Creek crossing (Map 3).

No evidence of the occurrence of cultural resour-
ces was encountered in this section of the Route 1
Alignment Corridor. It was observed that one
known historically significant structure (the
Boynton House) is situated within 75 to 100 feet
of the south boundary of the project corridor (Map
4); it was however determined that the house is at
sufficient distance from the alignment corridor so
that no adverse impacts should result from project
implementation. It is recommended, however, that
special attention be given to this resource by
strictly confining the construction activities to
the delineated alignment corridor.

It was further observed that the Cement Hill
historic resources are located at sufficient
distances from this section of the Route 1 Align-
ment Corridor so as not to be adversely effected
by project implementation.

Section adjacent to Interstate 80 (Map 4) - This
segment of tho survey corridor, which runs adja-
cent to the north side of Interstate 80, was
subjected to a relatively comprehensive survey.
The terrain consisted of farm roads, orchard. and
open fields and the ground surface was well ex-
posed for archaeological inspection. Particular
care was taken to completely survey the terrain
where, the a lignment crosses Ledgewood ('reek and
both hr:inchos of Suisin ('reek.
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No evidence of the occurrence of cultural resour-
ces was encountered in this section of the H1,ute I
Alignment Corridor. It was further observed that
the recorded historic resources located adjacent
to this section of the Route 1 Alignment (the
Clyde's Lawn-Leisure Building, the Eaton Ranch
Complex and the Suisun Valley Fruit Growers
Association Building), are all at sufficient
dit -ices from the actual construction disturbance
corridor so as not to be effected by project.
imptementation.

Section from Interstate 80 to the existing Cordelia
Surge Tank (Map 5) - This portion of the survey
corridor was characterized by the presence of open
fields, orchards and some vineyards. Overall,
survey conditions throughout this alignment sec-
tion were good as vegetation was not dense, and a
relatively comprehensive field inspection was
accomplished. Survey efforts were particularly
thorough throughout this section, as the record
suggests a high level of archaeological sensi-
tivity in the entire Green Valley area. Intensive
survey efforts were concentrated at the Green
Valley Creek crossings.

Evidence of one previously recorded archaeological
site (CA-Sol-268) was found to be located within
the corridor boundaries of this section of the
Route 1 Alignment (Map 5). Also, an historic
resource in the form of a stone fence was found to
transect the Route 1 Alignment (Map 5). These
cultural resources are discussed in greater detail
in the following section of this report.

Field survey efforts in this section of the l)ute
I Alignment resulted in the determination that
neither of the previously discussed historic
resources (Unnamed Historic Ranch Cluster on Green
Valley Road and the Ramsey-Nightingale House also
located on Green Valley Road), will be effected by
project implementation; those recorded resources
are at sufficient distances from the project dis-
turbance zone so as not to be adversely impacted.

The following observations were made at the Route I
facilities locations:

The 1.0 acre Pump Station location at the Cache
Slough Intake (Map 1) was closely examined; no
evidence of cultural resources was encountered at
that area.

The 0.15 acre Surge Tower locat ion (Map 2) w:as
thoroufrhly surveyed and no evidonce of cu lutnr:l
resources was detected it that site.
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The 15 acre Reservoir location in Green Valley
(Map 5) was thoroughly inspected. Close attention
was given to this potential facility site, as that
region of Green Valley is highly sensitive regard-
ing the occurrence of archaeological resources;
archaeological sites CA-Sol-15, CA-Sol-70 and CA-
Sol-69 are all located within 0.2 to 0.4 mile from
the proposed reservoir area. However, no evidence
of archaeological deposits was encountered at the
15 acre location; further, it was observed that
none of the closeby resources will be adversely
effected by the reservoir development.

Route 4 - The field reconnaissance of this 28 mile
potential project alignment was accomplished in the
same manner as described for the Route 1 Alignment.
The following observations were made during the field
inspection of this study corridor:

Section from Lindsey Slough to Suisun City (Maps
6, 7, 9 and 10) - The eastern portion of this
segment of the Route 4 Alignment follows dirt
roadways from Lindsley Slough to Travis Air Force
Base property and cuts across open fields and
eventually aligns itself with State Highway 12
just west of Travis AFB; from Travis AFB to Suisun
City the alignment runs south of and adjacent to
State Highway 12. Those portions of this segment
of the alignment which run along or adjacent to
established roadways were subject to a thorough
survey, as the ground surface was well exposed
despite the presence of grass and some agricul-
tural fields. The portions of this route which
cut across open fields (south of Travis AFB - Map
9), were subject to an adequate survey, although
some ground surface areas were partially obscured
by relativel; dense grass cover.

It is noted that this section of the Route 4
Alignment runs along State Highway 12 and the
other established roadways; whereas this section
of the Route 6 Alignment runs on the south side of
those roadways. Therefore survey efforts were
designed to cover both sides of the roadway, with
a greater portion of the 80-90 foot corridor
extending on the south side of those roadways.

Survey efforts were particularly intensified in
the vicinity of Lindsey Slough, the Big Ditch
crossing (Map 6), the Denverton Creek crossing
(Map 7), the Union Creek and Laurel Creek cros-
sings (Map 9), and the lo-ations where the align-
ment crosses the numerous unnamed intermittent
creeks which feed into the various sloughs to the
south.



No evidence of archaeological resources was en-
countered within this section of the Route 4
Alignment. It was observed that the project
corridor does pass relatively close to two hi.-
toric resources (the Peterson Ranch - Map 6 and
the Scandia Road Ranch - Map 9); however, it was
determined that the historically significant
structures associated with those ranches are all
located at sufficient distances from the alignment
corridor boundary so as not to be adversely ef-
fected by project implementation.

Section from Suisun City to Interstate 80 (Maps 10
and 4) - This segment of the Route 4 Alignment
mostly transverses open fields from Suisun City to
Thomasson; the terrain consisted of grass and weed
covered open fields, which were subject to a
relatively comprehensive archaeological survey.
The exception was a small portion of the alignment
which crosses a turf farm; the ground surface was
mostly obscured in that area, however that loca-
tion was surveyed by spot checking along the dirt
roads which crossed the nursery area. The align-
ment from Thomasson to Interstate 80 followed an
existing dirt road and survey conditions in that
region were relatively good.

Survey efforts were particularly intensified in
the vicinity of the Ledgewood Creek and Suisun
Creek crossings (Map 10). No evidence of prehis-
toric archaeological resources was encountered in
this section of the Route 4 Alignment. However,
one previously undocumented historic archaeologi-
cal resource was discovered within the alignment
corridor (Map 10). Details concerning this re-
source are presented in the following report
section.

It was observed that the numerous previously
recorded historic resources (the Suisun-Fairfield
Railroad (SPRR) Station; the McCreary-Thomasini
Ranch House on Cordelia Road: the Southern Pacific
Railroad Tunnel near Thomasson; the llistoric
Buildings and Silos Cluster on Thomasson Lane; th
SPRI{ Switchman's Cottage on Thomasson Lane; the
l'G&E ('ordelia Substation on Cordelia Road; the
listori c Hlouse at 340 Cordelia Road; and the
Nelson lill Quarries above Cordelia Road) which
are found throughout this alignment. section area,
are all located at suff'icient distancs from the
Route 4 Alignment Corridor so that no adverse,
impacts wi ll occur due to project implement at ion.

Sect ion from Interstat, 80 to the exi-t in (or-
delia Surge Tank (Map 5) - This segment f the,
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Route 4 Alignment is the same for the Route I
Alignment and reference is given to that dis-
cussion.

The following observations were made at the Route 4
facilities locations:

The 1.0 acre Pump Station location at the Lindsey
Slough Intake (Map 6) was thoroughly examined; no
evidence of cultural resources was encountered at
that facility area.

The 0.15 acre Surge Tower location (Map 6) was
thoroughly surveyed and no evidence of cultural
resources was present at that area.

The 1.0 acre Pump Station location adjacent to
Union Creek (Map 9) was thoroughly inspected and
no evidence of cultural resources was encountered
at that location.

The 15 acre reservoir location (Map 5) was sur-
veyed, as previously discussed under Route I
consideration.

Route 6 - With the exception of the approximately two

mile variation (Map 7), the survey corridor for this
route was the same as for the Route 4 alignment, and
reference is given to that discussion. The two mile
variation cuts across open fields which were charac-
terized by the presence of grass. A relatively ade-
quate survey was accomplished of that corridor section,
and no evidence of cultural resources was encountered.

It is noted that, generally speaking, the North Bay Aqueduct
Alignment Alternatives were readily identifiable in the
field. Those alignment sections which followed roadways and
railroad corridors were easily recognized. In areas where
the alignments crossed open terrain, natural and man-made
features which are identified on the maps and were visible
in the field, were utilized to define the alignment corri-
dors. In the few situations where no such features were
present, or were unreliable, alignments were established by
taking precise instrument readln s from the maps and util-
izing Brunton compasses in the field. Overall, it is be-
lieved that a comprehensive field reconnaissance of the
three alignments was accomplished.
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IDENTIFIED RESOURCES

The following cultural resources were found to be located
within the alternative alignment corridors. It is noted
that Standard Site Survey Records have been completed for
these resources and are enclosed in Appendix C; copies of
the records will be filed with tile California Archaeological
Site Survey Regional Office at Sacramento State University.

Routes 1, 4 and 6

CA-Sol-268 is a prehistoric archaeological site
which is located within the alignment corrilor
section between Interstate Highway 80 and the
Cordelia Surge Tank (Map 5). The site was orig-
inally recorded in 1977 by Eric McGuire and de-
scribed as a partially destroyed, shallow midden-
deposit; surface evidence of archaeological depos-
its consisted of medium brown friable soil with
obsidian flakes and shell fragments present. The
site dimensions were estimated to be 10 meters x
20 meters.

Inspection of the site location during the subject
investigations resulted in the detection of fur-
ther obsidian flakes and some shell; however the
actual parameters of the site were not ovious
from surface investigations. It was observed that
the site was badly damaged as a result of road
grading at the northern end of the reported site
locat ion.

A preliminary significance evaluation of the site,
based on the National Register of Historic Places
nomination criteria (30 CFR 60.6) resulted in the
determination that CA-Sol-268 would not be eligi-
ble for inclusion on the National Register. Based
on previous (McGuire, 1977) and current field
observations, the site would appear to be rela-
tively small and badly damaged. However, the site
potentially is of regional significance regarding
the understanding of prehistoric cultural activ-
ities.

The Poek Fence Segmen t. are historic features
which ale located within the alignment corridor
section between Interstate Highway 80 and the
Cordelia Surge Tank (Map 5). The segment of the
rock fence which transects the alignment corridor
likely dates from the late 1800s when numerous
such fences were constructed to mark boundary
lines and serve as stock fences. The rock struc-
tures are representative of a time in Solano (Napa
and Sonoma) County history when the Spanish land-
grant. al otnient, s were Iheing sold to private owners

E-27



(Fredrickson, 1977). As such, the fences are of
regional significance; however, a preliminary
significance evaluation of the resources based on
the National Register of Historic Places Nomina-
tion Criteria (30 CRR 60.6), results in the
determination that the rock fence segments would
not be eligible for inclusion on the National
Register.

Routes 4 and 6

The Historic Archaeological Site is located within
the alignment corridor section between Suisun City
and Interstate 80 (Map 10). The site consists of
a stone foundation and extensive soil buildup,
which suggests the ruins of a possible homestead
or ranch house location. No historic artifacts
were encountered on the ground surface; however,
diagnostic items are likely located on the site
and/or below the ground surface. Further explor-
ation of the resource is required before defini-
tive statements can be made regarding the signif-
icance of this historical archaeological site;
however, a preliminary significance determination
based on National Register Nomination Criteria (30
CFR 60.6), results in the tentative determination
that this resource would not be eligible for
inclusion on the National Register.
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DISCUSSIONS OF IMPACTS AND MITIGATION

The following impact and mitigation discussions are pre-
sented with the realization that the alternative North Bay
Aqueduct Alignments are not yet precisely defined within the
80 to 90 foot wide study corridors; therefore potential
impacts may increase or decrease based on alignment varia-
tion within the corridors. In order to establish an el [ec-
tive Cultural Resources Management Program for this project,
the maximum potential impacts will be assumed and alterna-
tive mitigation measures presented accordingly.

CA-Sol-268 - The vertical and horizontal nature of this
site has yet to be established with any certainly;
despite the fact that portions of the site have been
destroyed, no assumptions should be made concerning the
potential for subsurface, intact archaeological depos-
its which could be disturbed during construction. If
such deposits are present, potential impacts could
result from any of the various construction activities
associated with a project of this nature. Brush clear-
ing, the moving of construction vehicles, stacking of
pipe sections, storage of equipment and, of course,
actual pipeline trenching are all activities which
could result in direct and severly adverse impacts to
archaeological resources.

The following mitigation alternatives which would
adequately off-set the potential adverse impacts to the
archaeological site CA-Sol-268 are therefore presented:

1. Design the aqueduct alignment for that portion of
Routes 1, 4 and 6 (Map 5) so that the aqueduct
pipeline would avoid the location of the archae-
ological site. This could be accomplished by
establishing the actual pipeline alignment ap-
proximately 100 feet to the south of the site
location; realignment to the north is not recom-
mended because of the presence of segments of the
Historic Stone Fence (Map 5). Based on the sur-
face evidence reported by McGuire (1977) and our
recent field inspection, it is determined that the
horizontal extension of subsurface deposits l ike.ly
would not approach 50 feet beyond the known loca-
tion of the site; therefore, the recommended
alignment alteration distance would be adequate to
avoid any potential subsurface deposits.

2. The above mitigation alternative would be the most
effective approach to cultural resources preserva-
tion in response to the proposed project. Should
such site avoidance prove to be impossible, then
data recovery through site excavation would be
recommended. If such a mitigation measure becomes
necevs.sary, a two phase subsurface investigation
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would be recommended. The first phase should
involve a limited testing program of subsurface
units and hand augerings; the objective of this
phase would be to determine if subsurface archae-
ological deposits are present, and if so, the
horizontal and vertical extent of the deposits.
Based on the phase one findings, a data recovery
program through excavation could then be devel-
oped, as approriate.

It is further recommended that if such archaeolog-
ical excavations become necessary, the work be
accomplished by a professional archaeologist
familar with the prehistory of the Solano County
area. Also, such excavations should be accom-
plished with the full participation and approval
of local California Indian organizations.

Stone Fence Segments - The stone fence segment, which
transects this section of the aqueduct alignment (com-
mon to all three Routes 1, 4 and 6), could potentially
be subject to adverse impacts as a result of pipeline
installation at that location. The following mitiga-
tion alternatives are recommended for minimizing the
adverse effects which could result from the project:

1. The aqueduct. alignment could be designed so as
to pass through the existing break in the fence,
by which an existing dirt road now passes. This
measure would be the most effective means of max-
imizing the protection and preservation of this
historic resource.

2. If the above measure cannot be accomplished, then
it is recommended that the possibility of trench-
ing under the fence without disturbing or damaging
the rock feature be explored.

3. If disturbance of the rock fence cannot be avoided,
then it is recommended that the least amount of
the feature be disturbed by project construction
activities. This can be accomplished by removing
by hand those portions of the fence necessary for
project implementation. It is noted that the
majority of this histoiric feature would remain
intact, and removal of a small section would not
diminish the overall historic or aesthetic signif-
icance of the fence. Further, it is likely that
with the assistance of an experienced historic
structures professional, the removed section can
be replaced after construction is completed.

It is further recommended that no matter which of
these mitigation alternatives are implemented, efforts
be made to minimize other than absolutely necessary
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construction activities in the vicinity of the stone
fence segments in this alignment(s) section.

Historic Archaeological Site - The discernable horizon-
tal extent of this cultural resource is located well
within the project corridor associated with the Route 4
and 6 alignments. Impacts to this historic archaeo-
logical site could result from the various construction
activities associated with a project of this nature.
Brush clearing, the moving of construction vehicles,
stacking of pipe sections, storage of equipment and, of
course, actual pipeline trenching are all activities
which could result in direct and severly adverse im-
pacts to archaeological resources.

The following alternatives which would adequately
mitigate the potential adverse impacts to the subject
historic archaeological site are therefore recommended:

1. The aqueduct alignment for that portion of Routes
4 and 6 (Map 10) could be designed so as to avoid
the location of the historic resource. This could
be accomplished by establishing the actual pipe-
line alignment approximately 100 feet to the north
or south of the resource location. Based on
surface evidence evaluations, it is determined
that the recommended alignment alteration would
place the construction activities at an ade(quate
distance from the subject cultural resource.

2. The above mitigation alternative would be the most
effective means of preserving the historic arch-
aeological site. Should such site avoidance !rove
to be impossible, then data recovery through site
excav.'tion would be the recommended mitigat ion
measure. If such a program becomes necessary, a
two phase subsurface investir ation is recommcndced.
The first phase should involve a limited testing
program of subsurface units and hand augerings;
the purpose of this phase would be to determine
the exact horizontal and vertical extent of the
site and its cultural content. Based on the phase
one findings, a data recovery program through
archaeological excavation could then be developed,
as appropriate.
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CONCLUSIONS

The results of the archival review and field investigations
lead to the conclusion that despite the relatively high
cultural resources sensitivity of the general project set-
ting (and despite the occurrence of three cultural resources
within the North Bay Aqueduct Alternative Alignments),
cultural resources considerations should not constitute
insurmountable constraints on project implementation.

Based on the study findings, it is determined that the Route
1 Alignment would be the preferred aqueduct route. This
conclusion is based on the fact that utilization of the
alignment would potentially result in impacts to only two
known cultural resources; whereas, utilization of the Route
4 or Route 6 Alignment would potentially result in impacts
to three known cultural resources.

The known cultural resources which are situated within the
project alignment corridors have been identified, and dis-
cussions concerning potential impacts to those resources
have been presented. These evaluations, however, do not
preclude the possibility that archaeological remains exist
below the ground surface and could be encountered during
land alteration activities associated with the proposed
project. In the event that archaeological remains are
encountered during subsurface construction activities, land
alteration work in the general vicinity of the find should
be halted and a qualified archaeologist should be consulted.
Prompt evaluations could then be made regarding the finds,
local Native American organizations consulted, and a course
of action acceptable to all concerned parties could then be
adopted.
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APPENDIX F

COMPUTER ANALYSIS OF WATER QUALITY AND HYDRAULIC IMPACTS

The impact of the North Bay Aqueduct on Delta water quality and

hyaraulics has been analyzed with the aid of two computer based numerical

;iodels. These models have evolved over the past 15 years for direct appli-

cation to the San Francisco Bay Delta system. The models have been specifi-

cally designed to aid in the evaluation of various alternative water and

wastewater management plans.

The Tidial Hydraulics M4odel has been applied to a network of 253

nodes interconnected by 345 links (Figure 1). The primary purpose of a

mathematical tidal hydraulics model is to provide quantitative temporal

descriptions of tidal flows, current velocities, water levels, and tidal

volumes. These must be provided for representative hydrographic conditions

and for the specific water resource management alternatives being considered.

Secondary requirements of the model may be to supply information on specific

parameters that may be needed in companion models to estimate mixing

coefficients, mass transfer rates, or other empirical coefficients.

The 1 4',1...:,'czod Watc2r Q ma tU Modcl7 was developed to predict

either steady state or time varying, tidally averaged values of dissolved

oxygen, biochemical oxygen demand, any conservative constituent, and any

nonconservative constituent that behaves according to first-order kinetics.

The primary parameter that is adjusted is the "effective mixing coefficients'

that represent the ce;,ibined effects of vertical and transverse velocity vari-

ations, intertidal flows, constantly changing tides, density inducted mixing,

and all other factors not represented by tidally averaged flows. Additional

details and descriptions of the models are available in WRE (1974).

rhe most recent calibration and verification of the models was

performed in 1977 when the models were used in conjunction with the Delta

W,iter Rights Hearing conducted by the California State Water Resources
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Control Board. The backqround and results of the model calibration and

verlfication efforts are presented in Attachment 1. Based on the model

calibration and verification results and restrictions, it was concluded

that the models could be used to provide comparative data for analyzing

alter-native diversion sites for the North Bay Aqueduct. The simulation

period selected for the NBA model analysis is low flow, summertime

hydrology (1976-77). This period represents the most critical hydraulic

and water quality conditions. The model has been employed to compare the

relative changes in the hydraulic and water quality conditions resulting

frow the proposed diversions with the base case (no project) situation.

Therefore, it should be emphasized that the absolute values of the net

flows and TPS and chloride concentrations represent the 1976-77 model input

data only, and the results should be interpreted in terms of the relative

change between project conditions.

The primary assumptions used in conducting the analysis of the North

Bay Aqueduct impacts were the following:

1. Low-flow, summertime hydrologic conditions were used to

represent the most critical hydraulic and water quality

constraints. The parameters and initial condition data

employed by the models were developed from the 1976-77

drought period data base.

2. Net Delta Outflow was set at 3,000 cfs.

3. Exports for the Central Valley Project and the State Water

Project were 5,500 cfs.

4. North Bay Aqueduct diversions (110 cfs) were assumed to be

compensated for by additional releases to the Sacramento

River, therefore, the Net Delta Outflow remained constant.

5. The system is operated with the Delta cross-channel open.
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Base Case Conditions

The results of the model simulation for the base (no project) case

are presented in Table 1 and Figure 2 The net flows in the model channels

provide a general description of the predicted flow regime of the region.

As illustrated in Figure 3, the model indicates water flowing from the

Sacramento River through Steamboat and Sutter Sloughs to Miner Slough. At

the confluence of Miner and Cache Sloughs, water flows upstream into Lindsey

and Cache Sloughs and the Sacramento Deep Water Channel and downstream along

lower Cache Slough to rejoin the Sacramento River and Steamboat Slough at

Rio Vista. The net upstream flows in Lindsey and Cache Sloughs r-eflect losses

to evaporation, groundwater seepage, agricultural withdrawals and municipal

diversions.

As a result of the general flow regime predicted by the model

simulation, the water quality in the region will more closely reflect

the water quality of the Sacramento River as found near Courtland as

opposed to the quality found near Rio Vista. The water quality results

presented in Figure 2 show a good quality zone at the confluence of Miner

and Cache Sloughs (Junction 135). Given the direction of net flows from

the junction, it seems reasonable to conclude that the primary source of

water and, subsequently, water quality in the vicinity of Lindsey and

Cache Sloughs is the Sacramento River just south of Courtland. The

slightly higher TDS and Chloride concentrations predicted at Rio Vista

reflect the initial edge of the salinity wedge originating in San Francisco

Bay. Consequently, the simulated flow regime provides some degree of

protection for the region from the higher salinity waters which lie south

of Rio Vista and the proposed diversion points.
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TABLE 1

HYDRAULIC AND WATER QUALITY QUALITY CHARACTERISTICS
FOR SELECTED MODEL CHANNELS AND JUNCTIONS

Base Case Cache S1. Lindsey S

Diversion Diversion

Hjdraulic Characteristics

Cache Sl. (Channel 185)
Net Fluw (cfs) 1371 1289 1289
Net Flow Direction Downstream Downstream Downstream
Velocity (fps) 0.059 0.059 0.059

Cache S1. (Channel 187)
Net Flow (cfs) 144 254 144
Net Flow Direction Upstream Upstream Upstream
Velocity (fps) 0.008 0.014 0.008

Lindsey Sl. (Channel 188)
Net Flow (cfs) 101 101 211
Net Flow Direction Upstream Upstream Upstream
Velocity (fps) 0.015 0.015 0.031

Miner S]. (Channel 229)
Net Flow (cfs) 1724 1751 1751
Net Flow Direction Downstream Downstream Downstream
Velocity (fps) 0.558 0.566 0.566

Water Quality Characteristics

Cache Si. (Junction 135)
TDS (mg/l) 136 134 134
CL (mg/1) 13 12 12

Cache Sl. (Junction 137)
TDS (mg/l) 143 138 141
CL (mg/i) 13 13 13

Lindsey S1. (Junction 138)
TDS (mg/i) 140 139 137
CL (mg/i) 13 13 13
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Cache Slough Diversion

The effects of a North Bay Aqueduct diversion from Cache Slough

are illustrated in Table 1 and Figure 4. Based on the model results, the

diversion of 110 cfs would be compensated for by an increase in the net

flow in Miner Slough (Channel 229) of 27 cfs and a reduction in the net

flow in lower Cache Slough (Channel 185) of 82 cfs. The net flows in

Cache Slough (towards the diversion) increase by 110 cfs. The average

velocity in Cache Slough (Channel 187) increases from 0.008 fps to 0.014

fps.

Lindsey Slough Diversion

The effects of the Lindsey Slough diversion on the general flow

regime are identical to the flows predicted for the Cache Slough diversion.

The withdrawal of 110 cfs from Lindsey Slough is compensated for by an

increase of 27 cfs in net flow along Miner Slough and an 82 cfs decrease

in net flows in the downstream end of Cache Slough (Figure 5). The net flow

in Lindsey Slough (Channel 188) increases by 110 cfs and the average velocity

increases from 0.015 fps in the Base Case to 0.031 fps with the diversion

(Table 1). Net flows in Cache Slough are unaffected by the diversion in

Lindsey Slough.

As previously observed, the water quality at the proposed intake

site shows an improvement over the base case simulations as a result of the

increased flow of higher quality water from the Sacramento River via Miner

Slough. The higher quality water from the Sacramento River also results

in a residual effect by improving the water quality in Cache Slough.
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Calhoun Cut Diversion

The diversion and water quality impacts of a diversion on Calhoun

Cut would, essentially, be identical to those simulated for Lindsey

Slough. The major difference would occur in the average flow velocity

which, depending on the channel geometry, would be greater than that simu-

lated for Lindsey Slough. Water quality would, generally, be the same as

predicted for Lindsey Slough.

Conclusions

Based on the results of the model simulations, the impacts of the

proposed North Bay Aqueduct diversions on Cache Slough, Lindsey Slough and

Calhoun Cut can be sunarized as follows:

1. Approximately 25 percent of the required diversion flows

will be met by increased flows from the central Sacramento

River region just south of Courtland via Steamboat, Sutter

and Miner Sloughs. The remaining 75 percent will be supplied

by a reduction in downstream net flows along Cache Slough to

Rio Vista.

2. The diversion will result in an increase of 110 cfs in the

net upstream flows in the respective channels and a corres-

ponding increase in the flow velocities. The increased

flows amount to approximately six to nine percent of the

total average (predicted) flows for Cache and Lindsey

Sloughs, respectively. For Cache and Lindsey Sloughs, the

predicted velocities would increase to 0.014 fps and 0.031

fps, respectively. The flows and velocities in Calhoun Cut

would be higher due to the smaller channel size.

3. Due to the general net flow regime indicated by the model

simulations, the diversions will result in an improvement

of the water quality in the region.
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It should be noted that the proposed Peripheral Canal may have

significant effects on the expected water quality in the region. As

proposed, the Peripheral Canal would divert Sacramento River water above

Courtland to the State's Delta Pumping Plant with provisions for small

releases into sloughs along the eastern side of the Delta. Although net

Delta outflow would be maintained, the redistribution of flows in the

Delta could result in increased salt water intrusion up the Sacramento

River as a result of the lower Sacramento River flows. Consequently, the

possibility exists for reversing the net flows in the lower end of Cache

Slough and thus introducing lower quality water into the region of the

proposed North Bay Aqueduct diversion.
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ATTACHMENT 1

CALIBRATION AND VERIFICATION OF HYDRAULIC AND WATER QUALITY MODEL

The calibration and verification of the models used in the Delta

Water Rights Hearing involved three major tasks.

TASK I. DEVELOPMENT OF A MODELING PROGRAM

1. Development of a program for the use of mathematical

models during the Delta hearings.

2. Incorporate improvements and modifications made by WRE,

the Department of Water Resources (DWR) and the U.S.

Bureau of Reclamation (USBR) to the basic Bay-Delta

model.

3. Review available water quality and hydraulic data

for use in the model calibrations.

During the early stages of the project, several meetings were held

with Steve Macaulay from the State Board, Ed Huntley, Rich Lerseth and Jim

Snow from DWR and Rich Cristoff from USBR. DWR and USBR provided programs,

data decks and listings for each of their models as well as sample outputs.

This information was reviewed and differences in basic data were identified.

The State Board, WRE, DWR and USBR reviewed these discrepancies and jointly

recommended a modified data set. These modifications included several

adjustments to the data defining Delta channel properties and roughness

coefficients which had been developed by DWR and USBR in previous modeling

efforts. At the completion of Task I, WRE concluded that a modeling proqIrani

using the existing WRE tidal hydraulics and watpr quality models in conjunction

with the modified data set for Delta channel and junction characteristics would

be appropriate for the remaining tasks.
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Hydrodynamic Model

Initial tidal hydraulic recalibration attempts using the data base

developed in Task I were not successful. DWR indicated similar problems

in calibrating their model with the same data base. It was therefore

concluded that the channel roughness coefficients had to be recalibrated

as a result of changes in channel geometry. The following three figures

present the final recalibration results of the hydraulics model along the

Sacramento, San JoaquinandOld Rivers. The results for the Sacramento

River provide a good approximation of the field data. In general, the error

ranged from +0.1 to -0.3 feet for higher high water levels and +0.1 to -0.8

feet for lower low water levels. The major calibration difficulty was

simulated values that were too low in the Collinsville-Rio Vista region.

Calibration results for the San Joaquin and Old Rivers were generally low

and within 0.5 feet of measured tide levels. These results reflect

difficulties encountered with boundary conditions at Mossdale Bridge and

the low tide levels simulated in the Collinsville-Rio Vista region of the

Delta. It was concluded that the southern boundary of the model should be

extended along the San Joaquin River from Mossdale Bridge to Vernalis to

reduce errors introduced at the Delta boundary. The model extension was

made after the hydraulic calibration and prior to beginning the water

quality model calibration.

Water Quality Model

WRE selected May-July 1976 for calibration of the water quality

models and August-October 1976 for their verification. These periods repre-

sent the best available data for low flow conditions. The final hydrologic

periods used for the calibration and verification process were:

Calibration

Period 1 May 1976

Period 2 June 1976

Period 3 July 1976
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TASK II. PREPARATION OF OPERATIONAL HYDRODYNAMIC AND WATER QUALITY MODELS

Task II objectives were to review available hydrologic and water

quality data and to develop a reliable data base for use in calibrating

and verifying the hydraulic and water quality models. During this task WRF

concluded that documented tide data for the August 18-19, 1959 period provided

the best data base for calibrating the hydraulic model and data for May through

October 1976 would be used to calibrate and verify the water quality model

under low flow conditions.

With the assistance of the State Board, WRE compiled an extensive

and well documented data base for use in model calibration and verification.

The water quality model was modified to handle each source and withdrawal

of water separately; this change required data to handle the individual

component parts rather than treating them in total as net Delta consumptive

use. The major problem encountered during this phase of the project was the

availability ofadequate data on the distribution of agricultural withdrawals

and returns and their corresponding water quality. The allocation of agricultural

withdrawals was based on the data and methods developed in the Bay-Delta study

by DWR and WRE. In the case of agricultural returns, an approach was selected

to estimate return flow concentrations on the basis of the weighted average

water quality of the various contributing sources.

TASK III. CALIBRATION OF HYDRODYNAMIC AND WATER QUALITY MODELS

Task III involved recalibration of the tidal hydraulics model for

the August 18-19, 1959 period and the calibration and verification of the

water quality model using the May-October 1976 data developed in Task II.
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Verification

Period 4 August 1-15, 1976

Period 5 August 16 - September 20, 1976

Period 6 September 21 - October 10, 1976

Period 7 October 11-31, 1976

The water quality calibration results compared favorably with field

data for Martinez, Pittsburg, Emmaton, San Andreas Landing, points along

Old River and Vernalis. Primary difficulties were the result of dividing

the calibration periods on the basis of months as opposed to inflow and

export conditions. Monthly periods did not provide accurate enough hydraulic

simulations which, in turn, resulted in simulating average TDS values which,

in some cases, were not representative of actual conditions. This procedure

was modified for model verification and the periods were selected on the

basis of Sacramento River inflow and export pumping.

When the verification periods were simulated, the results were

unsatisfactory during periods 5 and 6 for stations from Antioch to San

Andreas along the San Joaquin River and down Old River to Clifton Court.

The results indicated that the model advected an excessive amount of salt

water up the San Joaquin River during these two periods, which represented

low flow-high export conditions. Consequently, adjustments were made to

the mixing coefficients in Three-Mile Slough and the channel connecting

Antioch and Collinsville to reduce salt water intrusion for the combined

calibration and verification periods. As a result of these changes the

model Simulated values below actual field data for all stations (except

Antioch and Blind Point) during the first four hydrologic periods and above

field values for the final three periods. Simulations at Martinez, Pittsburg,

Emmaton, San Andreas, Victoria Canal, Delta Mendota Canal, Union Island and

'ernalis provided the best results. Stations between Pittsburg and San

Andreas on the San Joaquin River and along Old River to Clifton Court were

unsatisfactory during the periods 5 and 6 due to the continued prediction of

high salt water intrusion. The following figures present the calibration
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and verification results for Emmaton, Antioch and San Andreas Landing;

these results are representative of the calibration and verification.

As the results indicate, during low flow-high export conditions

(as found in periods 5 and 6), the model overestimates advection of salt

water up the San Joaquin River to San Andreas and then south along Old

River to Clifton Court. Since field data did not reflect +he same behavior,

WRE investigated the cause of the high salt water advection in the model and

have concluded that geometric and hydraulic data in the Pittsburg-Collinsville-

Antioch area may be inaccurate for simulating hydraulic behavior during these

flow conditions. Therefore, it appears that the current model is limited to

low flow conditions when total exprts do not exceed 7,000 cfs.
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APPENDIX G

WATER CONSERVATION ASSUMPTIONS OF DWR'S WATER ACTION PLAN

FOR THE SOUTHWEST SACRAMENTO VALLEY SERVICE AREA

(This appendix describes the water conservation measures

involved in a program whose existence was assumed by the

preparers of the Water Action Plan for the Southwest

Sacramento Valley Service Area for estimating "conservation"

demand. The estimates appear in Tables 3-2 and 3-13 of

this EIR/EIS. The text of this appendix was exerpted

directly from DWR's Water Action Plan for the Central and

South San Francisco Bay Area, 1979.)

Potential for Urban Water Conservation

Water conservation is important because it can free presently

developed water supplies for other uses or can delay the time when future

water supplies need to be developed. Conservation indicates more efficient

use of water, or using smaller amounts of water to satisfactorily perform

the same function as larger amounts of water. In some cases, this can be

accomplished by changing or modifying a plumbing fixture or appliance with

no behavioral change needed from the user. Other savings involve a change

in behavior or habits, such as using less water for landscape irrigation.

DWR has analyzed the potential water savings in the entire San

Francisco Bay Basin 1/ for the following categories: municipal interior and

exterior, industrial, and water purveyor/distributor leak detection and repair.

To analyze the potential water savings in the municipal interior

and exterior category, DWR analyzed residential water use only. Although

municipal also includes commercial and governmental uses, potential water

savings were assumed to be in the same proportion as residential.

1/ San Francisco Bay Basin, as designated by the "Water Quality Control Plan
Report, San Francisco Bay Basin", SWRCB, 1975.
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DWR has analyzed the potential water savings in the entire San

Francisco Bay Basi. 1/ for the following categories: municipal interior and

exterior, industrial, and water purveyor/distributor leak detection and repair.

To analyze the potential water savings in the municipal interior

and exterior category, DWR analyzed residential water use only. Although

municipal also includes commercial and governmental uses, potential water

savings were assumed to be in the same proportion as residential.

Based on the analysis, DWR estimated that the reduction in urban

water demand for the San Francisco Bay Basin 1/ with implementation of a water

conservation program would be about 7 percent in 1980, 14 percent in 1990, and

17 percent in the year 2000. Assuming the percentages are also applicable to

the study area, water savings in the central and south San Francisco Bay area,

using the DWR E-150 water demand projections, would be 74 hm3 in 1980,

169 hm3 in 1990, and 228 hm3 in 2000. (In Alameda and Contra Costa Counties,

DWR projected that the future increase in industrial water demand would be

approximately equal to the reduction in water use because of additional

recycling. Therefore, the industrial water demand in Alameda and Contra

Costa Counties was subtracted from the DWR projections before applying the

water-saving percentages. The resulting percentage reductions were 6 percent

in 1980, 13 percent in 1990, and 15 percent in 2000).

The various water-savings categories and the potential savings, used

in computing water savings for the San Francisco Bay Basin 1/, are discussed

in the following paragraphs. In addition, DWR water-savings projections are

compared with those developed by J. B. Gilbert and Associates for ABAG.

Interior Use

Based on studies of several water systems in the San Francisco

Bay Basin 1/, it was assumed that of the total municipal demand, 65 percent is

for interior use and 35 percent is for exterior use.

l/ San Francisco Bay Basin, as designated by the "Water Quality Control Plan
Report, San Francisco Bay Basin", SWRCB, 1975.
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Potential interior savings have been estimated for five activities:

new construction, replacement of demolished structures, rehabilitation or

remodeling of existing structures, replacement of worn-out appliances and

fixtures, retrofitting of water conservation devices in existing fixtures, and

changing personal water-use habits through conservation awareness.

New Construction. New construction here refers to structures

added due to increased demand for housing. In 1976 the California Legis-

lature passed AB 1395, which requires that after January 1, 1978, newly

installed toilets will have a maximum flush of 3.5 gallons (13.2 litres).

Previously toilets required 5 to 7 gallons per flush. According to DWR

Bulletin 198, this will amount to an 18 percent reduction in interior use

or when multiplied by 65 percent interior use, an 11.7 percent reduction

in municipal demand.

The Regulation for Appliance Efficiency Standards as amended on

December 22, 1977, by the Energy Resources Construction and Development Com-

mission, established maximum flow rates for shower heads, lavatory faucets

and sink faucets sold or offered for sale in California after that date.

For shower heads the maximum flow rates are either 2.75 or 3.00

gallons per minute (10.4 or 11.4 litres per minute), depending on the

pressure. For lavatory and sink faucets the maximum flow rate is 2.75 gpm

(10.4 1pm). The effect of these measures (not including toilets) would be a

reduction of 24 percent of indoor use, or 15.6 percent of municipal demand.

The effect including the toilet legislation is to decrease interior residen-

tial use by 42 percent and total municipal use by 27.3 percent. The reduction

factors are applied to the increase in municipal demand brought about by the

added structures.
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Demolition. A certain number of existing structures will be

demolished. Replacement structures must meet the same water-conservation

criteria as new construction.

The Southern California Association of Governments (SCAG) pro-

jected that 6 percent of the housing units existing in 1975 may be demol-

ished by 2000. It was assumed this would be the same for the Bay area.

Using a straight-line projection, this would be about 0.24 percent per year.

This percentage times the number of years and times the conservation reduc-

tion factors gives the reduction to be applied for each of the future years.

The reductions are applied to present municipal demand.

Rehabilitation. In addition to new construction and demolition,

a certain amount of rehabilitation and remodeling will be accomplished

within the study area. SCAG's estimated rehabilitation needs of 8 percent

of existing units were assumed to be the same for the Bay area. Since infor-

mation on rehabilitation actually accomplished is minimal and was not pre-

dicted, a 25 percent accomplishment factor, or 2 percent of existing units

by year 2000, was assumed. Rehabilitation would include plumbing fixtures in

accordance with the conservation requirements of new construction except for

pressure-reducing valves and hot-water-pipe insulation. The reduction per

unit rehabilitated will be 11.7 percent before 1980 and 20.8 percent there-

after. Reductions are applied to present municipal demand.

Replacement. Surveys by DWR and others have shown that the

expected life of faucets and washing machines varies from 6-10 years,

depending upon the quality of the water. For this report, a useful life

of 10 years is assumed. It is also assumed that after 1980 as they wear out

they will be replaced with water-saving models. A 9.1 percent reduction in

municipal demand is projected for each unit. One-half of the replacement will
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take place by 1990 and the remainder by 2000. Although toilet mechanisms will

also wear out after 10 years or less, replacement with existing type parts is

assumed, with no resultant savings.

Retrofit. Installation of retrofit devices can reduce interior

water use by 20 percent. The devices include toilet tank displacement dams or

other toilet devices, and low-flow shower heads or shower flow restrictors.

By 1980 every household in the study area probably will have had an oppor-

tunity to secure these devices in conservation kits and, based on previous

conservation programs, 30 percent of the households will install the devices.

Twenty percent reduction of 30 percent of households times 65 percent interior

use gives a reduction to present municipal demand of 3.9 percent in 1980.

This will be reduced to less than one percent by 2000, as retrofitted fixtures

are replaced with new water-conserving fixtures due to demolition, rehabilita-

tion, and replacement.

Changing Personal Water Use Habits. Another way in which significant

water conservation could be effected would be by changing personal water use

habits. These could include not running faucet water continuously while

brushing teeth or shaving, systematically repairing leaking plumbing, washing

only full loads of dishes and clothes, not using toilet as waste receptacle,

taking shorter showers, and others.

During the 1976-77 drought, the So:. Francisco Bay Region, as with

many other areas in the State, responded to curtailment in water supply by

various means, including public education on water conservation awareness that

appealed to change in personal water use habits to eliminate waste and use of

water.

A quantitative evaluation of the water savings from changing personal

habits was not included in the study because there is insufficient basis to
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predict long-term effects on water conservation. The recent two drought

years' experience have shown, however, that they can contribute significantly

to water savings.

Exterior Use

The largest portion of exterior water use, about 90 percent, is used

for irrigating lawns, shrubs, and home vegetable gardens. The remaining 10

percent is used for car washing, swimming pools, and cleaning driveways, side-

walks and streets. Substantial reduction in use could be achieved by educating

the public on proper watering techniques to eliminate overwatering and waste.

According to Bulletin 198, 20 percent of applied exterior water is in excess

of demands. Therefore, a reduction of 5 percent should be attainable and was

assumed for this report.

The use of low-water-using plants or landscaping with no water use,

such as gravel or rock, can save appreciable mounts of water. This type of

landscaping would most likely be done in areas of new construction and a reduc-

tion of 10 percent in the increased exterior demand can be expected.

Industrial Use

Reduction in industrial use will occur because of the necessity to

reduce energy and sewer discharge costs, replace old equipment as it wears out

with more efficient equipment, use efficient equipment and processes in

future plants and industries, and recycle and reclaim water. This will produce

an assumed savings of 5 percent in 1980, 15 percent in 1990, and 17 percent

in 2000.

Leak Detection and Repair

Water savings would be effected through initiation of a delivery

system leak-detection program. A study by EBMUD concluded that a utility with

about 8 percent unaccounted-for-water could effect a detection and repair pro-

gram resulting in a 2 percent reduction in total demand.
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A detailed analysis of each water supply system, which would be

required to determine the potential water savings from a leak-detection pro-

gram, was beyond the scope of this study. However, a goal of one percent

for 1980 and two percent thereafter seemed reasonable, and was used for esti-

mating potential water savings.
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